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m^m i ] 
m$cm 2 ] 

H^l|B«<7)^"r*oT> f|Sl<7>§M#^8 0 2. 1 lMtiJJife, 
[fS^« 3 ] 

IS^Ig 2 IBft^^ffi-T* o T, * 2 ^fert* 8 0 2. 3 H*fr-e& £ ^ffio 

4 ] 

»^3lS«<7)^-e*oT, _h|BT 0 2 . 3 &ffrK*3*ta> P A U S E T K V 

Xfi 19 -tssMUMKX 0 1- 80-C2-00-00-0 1 ?4x.f)*L£*fc 

5 ] 

[H 3tg 6 ] 

7 ] 

[if 8 ] 

[f»#* 9 ] 

[ft^ 1 0] 

[at« 1 1 ] 

7 n^r - v 3 >^ h )V & Hfr L > 1 (D^-^lkKW, 2 #5&*tfettJ S t § * 

±157^ 3 >"fflt*^tpj|3 <7)#^-£^t#-r£X7^ mot, _hfB4>4 < <> — 

3 ^ffi^t&v^ -y h 7-^ 7nt-y 3 h )V £ Mfrt - & -X 7 y "ft H -fZ> 

1 2] 
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m^M 1 3] 

m^M 1 4 ] 

[W^S 1 5 ] 
[IS^tg l 6] 

6 7 t y y° t > 

'7 hy-^rn^r-v-gy^^ r ;v^Mff $ fifzM^ i , n > x > 3 > y V - t: 
■J * *Lfc9l£*6< #f-©T^ a yM*^^mm-t&fr&V ! Mm'B\%WZ 

[t»gl 7] 

[Mil 1 8 ] 

[ 0 0 0 1 ] 

#flfi> 2 0 0 1^3^2 H^m^^HWfeaiffiH 6 0 /2 7 2 8 5 4 f T 8 0 2. 11 

fflfflffiMJ > 2 0 0 l#3j] 7 HMtfi?>#SW5£toJlgf&6 0/2 7 4 2 5 9f T8 

0 2. llfflffMJ, 2 0 0 l#3ii 1 4Htai^*ifSMi 6 0/ 2 9 0 

7 8 9f T8 o 2. i i ffl^viWffiTr&j K J:£fim£^1-&ftffi-e&i9 , ro#it 

[ 0 0 0 2 ] 

#fiti, 2 0 0 2^ 1 ft 1 5 BHffl©*iaiI« 1 0 /0 4 4 9 1 6tS^H 10/04 
5 0 7 1 ^ T8 0 2. 11 fflTiiff^ffiJ <?>mffi-?$> <9 > ra H#-C$im? ftfc 8 0 2 . 

1 im=FWmJ± (Interference Suppression) j5&mj&<D&&<DXMftBite ffl&t & o i 

[ff»] 
[ 0 0 0 3 ] 

j(g|n-A^xiJ7^f >7^^ (W LAN) Hi3\/>T1±, tajR$i#tfe# 7*- * 

&MWkfo^V>T 9^7\t, 'J y * > • tT 7 * - • h - 9 Tfit < — £S©^#7 9 ~k 7 

fWftl (MAC) -fu V xfrKX V) , (station) fci3V*TfWflI3 *t*o 

[ 0 0 0 4 ] 

IEEE802. 11 te$fc#7 ^ -fe^fffllfcP (media access control) fljfcflff JgKfl&fcS *L 
fc&ffrT***, 8 0 2. 1 1 fM&^^MKS (enhanced version) (7)— 8 0 2. 1 1 

[ 0 0 0 5 ] 

mtT 8 0 2. 1 1 M^lfK^T- tf X„ d pI (quality of service) W^B • Hl&fc 
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~~j a y K&lt fi&ffitz-fr^u y a )Vj)mAZHz> t ^fi, ^.fihBr L^y'u y 

8 0 2. 1 1 eUt&t'lt? £ tlX^ft^^MfiK ftt^n-#JV* y f7-^± 

9 o 11^ ff LV^-f-^T^, 8 0 2. 1 1 e»^^^tp 

tf-Cfi&^o lot, ^ v^gg 1/^(4 ^IKSTtS 8 0 2. 1 1 eI^i:foTv^^itt, 

£ 8 0 2. 1 1 e y°u y a ;v CM Ltftt & i 1 1 & £ 9 o 
[ 0 0 0 6 ] 

[ 0 0 0 7 ] 

*^B^^#®^*^SI K X *UdT , H l £§#5c^ Csource station)^$^j-^<^ ^ £fr o 
TV>4H, t£3gJKfc A 8 0 2 . 1 1 e LTV^^^XIi ititfo tv>^v^ 2 

«t ^la^feMCdesti nation station)"CcD/^ ,y h-S:#n^^< ^it£> ti%> 0 
[ 0 0 0 8 ] 

^^^l^**fe^£lt' =t *Ui\ Q% ^-Y ^VfPfifi • ^tfi (clear channel assesment)sHf^ 

-m<Di/ -rm&<om^v> 7 ^^fe^^nt^m^^jgui k net- & t 

[ 0 0 0 9 ] 

^IK<7)#II*tt^l^i3V^T{±, 8 0 2. 1 lCfiltifalz-VaV (teM^M 
) 7^-;vW, ^rf 'J7^ftL^V^AXli#8 0 2. 1 1 *T V T3&*$&#±fc#;fc 

[0010] 

#§&lK<7)#^«Si^*3^Tfi, 8 0 2. l 1 j£#7nMfi, fiftl©->-^>^i:*^T 
M K i & ]i# £ E£ Cfc *6 K > i£#eDfc * K&m% i> <r> t tem% & r a V - ~> 3 V 7 4 

^-;VKii, U7-7 (spoof) J i:ffl^f,^ 0 S|J*>. #^-<7>£IJji$£H (range) ftK 

[0011] 

COS 0 2. 1 1 M<D$k&\z. J: o T, * 7 77^ (spoofing scheme)*sffl v» t> tLS G 

y ~> JgJB J: »K Ji<^|fe#^ ff^?)fal-v'3>7^iVKi:f 9 

[0012] 

#!&K<a#®^;tt3£]$J::*JV>Ttft, 8 0 2. 1 lM#7nM^\ iW7"n fnjV^ML 

fflS tLfcT h*^-c*J£ t ^fa-el^v^i:M L, -fa V-v' 3 > 7-f K*« 
[0013] 
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[0014] 

^m<o^m.^wr^K^^ra, 8 o 2. 1 i^hitcm^, i^itcuit^i 

-^aV^MV (NAV) y ^i-&tz&<D^m<7)£?m 7 ki%'3~<:^7r;-f2>(DK, 
[0015] 

[0016] 
[0017] 

ffl + ^iLTV^/:fe> EI ftJm (hidden station)*-^, ^ ^- 7 £ fltz^^^MB^M 

Mf±, Mx_{2\ 1) J: (critical) fl%> $ -CjiMi£M^$ « £ t 

*»f 2) *^XiilS<7)7"n f 3 JH:I#(7)#SWf ffl ^fr t i t ^ 1 , 3) Bt*L 
M^feco^F^^^C- ^LT4) tfx-b y h^M^i-&3*#^*ffl£ 

[|PJ!£*Srr&£^;ft&c7>Bin 

[0018] 

lit, fc||n-*;pai'j y h7~7 (WLAN) M£^1"o 

BH'&^Tfi, 7> -y F7-^Ml^ 7lr-y?:SiL^7 h V ~ ? Mfrh * v * - V £ 

[0019] 

13 l ic^i-J: 1 |^n-*jvx>j y f7-7 l 0 fi, 5>S£->^^A 1 0 0 > |W| — 
c75S^:+J-- tfx £^f1-&|jt 1 S^-^- a-t^BSSl 1*1 Kg£»t ^tt/cM 16 0-15. 
tf'160-2, 3£tm|W) — (7)^^:^- fx £4f1-<2>5f5 2 S^:^- tf.x-fe y hBSS2Wi: 
ISttfe^TtM 1 6 0 - 31^1 6 0-4*. ^A,-C^£ 0 M^L«\ 1160 - lXtFl 6 

0 - 2 (i, ^m.<T>^-r^ -r -i > y$kttcoT^$>&~t^\*\Kmt h^tz^ y y v~ z 

m^&ty , M(0^) f@fi, ^gEv^-rA 1 0 0 ^<DT ? ^i^cotztb, l*t-^7-t7 

h^<7>r ^ y ^ (ap) t4otv»4 0 iwj#t, 15 1 6 o - 3 su* 1 6 0 - 4 ti 

, Jm<r>y 'fgfi, ^EV^fA 1 0 0 ^<DT ? -bXCOtztb^ i2S$t-e^-l:7 
£>T^ -fe^'IM > h (AP) t4oTV54 0 II 6 0-l~16 0- 4lifl'EV^fAl 
0 0t*t:flf-^^t7f (ESS) ^MLT^^ -r^T^JS^ 8 0 2. 1 1 
coMfeT? -t^mm (MAC) ^Jffc* tt'S^CSlL^i^ 

o Ml 6 0-1-1 6 0 - 4c7)-9 *>T^-b.X*°--f ^ h V> <D it^^J y \ V~9 

[ 0 0 2 0 ] 

Ml:, Ml 6 0 - 1, 1 6 0 - 2, 1 6 0 - 3lt;i 6 0-4^\ 3iM^®#-el^«t 
9i^M^/XI^9 h7-^i:il?tLTv^tiv^ti:, -g^$tt^v^ 0 Ml; 
J±> [El 1 -C(±te^n- *^x'J T^- 7 h7-^ 1 0 W t 4 # Ltv^ ^iffi t* 
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tz^ 0 m*>, ^mMKXfin, s*-^- tr^-t^ >b s s irzjfb s s 2 it^t^efL2m 

[ 0 0 2 1 ] 

HI 1 K^-TX 9^ 1160 - 2X^1 6 0-3 (4, <?-*L-e*L, S^t-t^-b y IBS 
S lSC^B S S 2 Cii^E^fA 1 0 O^OT^^^i^-r&T^-trvOlM > h ( 
AP) tt*4 0 fl-E^f Al 0014, t: >y^<DT KU*£#H ^J-ifiM?* 

, y >7-^Il 6 0-1 S,^ 16 0-4 KM-f&^r^ y h 7- ^1^" 

*°- TOdLT^&o ^-^{4, a#^-tf*-by > b S S lJVB S S 2tE) ! i: 

»7f A 1 0 0 MT'T^^^*^ > h ^^L^Kj-r^o £ ft fb <D%Mf&% K X tu£\ 

-fe;* stf-f > 16 0-2 160-3 -Cb**), fot^tif)ii7 Kl/Xfgg 

Br^4#^"C**o ^ 1 tT^-bf hBSSl 21 S S 2 5& s 2 1@eD#8iLfc 

-by ft LT^^tLTV^lttlt^, *^^#jff^iftBSi^*\/^T(4, h|Wl± 

[ 0 0 2 2 ] 

[El 1 K^X *> W7Lii\ Ml 6 0-1 frhM 1 6 0 - 4^tf-^ y-b— 
(n(4, ^ II 6 S-Ey^rA 1 0 0^i*t-^-fe"; h B 

S S lffl^A^T^-fe^aK^ Vl>fc4U60 - 2 ~>. £ & *l & <> T^-fe^aKW > h * 
M 1 6 0 - 2 (4, -e<7)^ 7-fe-^^E^fA 1 0 0<7>#BE^-fcT*Kir$-o -e^Sfi 
-9--b^J4, -?-<7)pi 7-b-^^EV^fA 1 0 OW^Tgeitt, Jfi-BJ £ 5J*E V -T A ft 
^ig-gO&^TfcJm, IP*>H 6 0 - 4 ('JKt&o 121 1 Kjf Lfc^Jfc^SU-is^T (4, ^ y -b 
-vi4^@S^-^ tf ^ <t 11 6 0-3 IP^X^- kT^-by h B S S 2ffl©ffi*7^-b 
> hfcfcJS 16 0-3 Kmifbtl, 1160-3 (4iE$M#;t'T^-b^ LT^^-e 
i>C0fa%tz2>m 16 0-4 K^(D* y t-y^^o 
[ 0 0 2 3 ] 

£^-*- 0 0 2 K^i-J; $ M 2 0 0 (4, 7^rt2 2 0 , $#j-.r. ? 7 h 2 4 0 , 
-7f 2 6 0, WM^-^ (CPU) 2 8 0 *ix.Tl/'4, W^yh7 
-y"M 2 0 0i4, jrf y -b- > ? *SI?fi9t-2l5&#^"4o 
[ 0 0 2 4 ] 

^$#B#K(4, ;i/^7f7-^I 2 0 0 (4#^§-£t>t v ^2 2 0 Ci ^# L 

, h 2 4 0 ^riSCTfiJfP'lf $KX(4x- ^tlt^o gfex.=.y h 2 4 0|g^> 

f'JfPlffR^^^> WlJ--?> (CPU) 2 8 0 (4##^--y h 2 4 0 «fc 4f- 

[ 0 0 2 5 ] 

^}£€B#^(4, (CPU) 2 8 0(4, l)S^fflJSIt:-3V>T, «#: 

*LTHfcv*j&*ir ? ^^ISItSo ^L+M^-^n (CPU) 2 8 0 « 
(4 fcT v - -e* & «J L * h if, t!t*|a- ?h (CPU) 280 (4^feB "9 (defer) 
•t- tlfro itUifcfU HWi"^ (CPU) 2 8 0 

^T«#**«ffl5*LTV^^i t*lfemLjt:*e>tf, j§€^~y h 2 6 0 (4x-^£j£€ 
[ 0 0 2 6 ] 

mmW3t&1o&;<?>Wm$toft*yF-ro 0 3C^tJ:?K, J£#^*#^ (RTS) 8 1(4, 

#2pM»^T#-^ (CTS) 8 2(4, 3£#g;fc#^ (RTS) 8 1 K X & Ml H**"*"* 
cOTbi6cotiJfPlf LTffMCJ; i9«ffl£ti& 0 f-^8 3(i> $#M^T#^- (C 
TS) ftfcl&fcj&teJifc i ^i£€£ft& 0 (A c k) 8 4 (4, 
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[ 0 0 2 7 ] 

HI3 ic^i-j; >> y v-^mKiiy a^^^-^ (ifs) ^cofWUPji^i^t t> 
tLTv^ 0 r$ifo*m^z> £t KX y)1&fc&T4 F;V^£^ >^£OTJ L 

b--Afig^^-x (IFS) Kli, ^> a - b y V- A fflx^-x (SIFS) , PCF7 
(PIFS) ^OTCF^U-Af^^-^ (DIFS) tl&o 

[ 0 0 2 8 ] 

HI 3 I'^i-J: 9 ->3-f7k-A|x^-^ (SIFS) {i5c^^JHM^^(t-g>^> 7 
T't LTffl^ fb*L& 0 MAtf, 0 3 K^k-TX oK, ^3-h7V-i|^-^ (SIF 
S) 8 16, 8 1 2S^8 1 3I±, -ea-e'tU (RTS) 7l/-i81, 

ffi^T (C T S) 7 V-A 8 2, 8 3M7^y 'J v v (Ack) 7 V- 

A 8 4 (7) ^> 7 7° t LTfflV^tiTU^ 0 y 3 -F7V-A^^-^ (SIF) \±, ^ 

x^-^ (sifs) ti, y v — Ara^^-^^^-e^^^lv^^-e* 19 , Ji#^#:£je 
^ £ i- J; * mmtmmi- foT7i/-A 2c$&#jii £IStu6*j k^t s « 

[ 0 0 2 9 ] 

1213 fcj^i-J: 9 DCF7l/^AH7^^^ (DIFS) (i, 7*- * 7 V- ARTflgm 

yu-j*&&m^&fc$>0>%'fii^-T f '(*-^ay^t& (dcf) <DT-?<vmM}ft^, ffl 
v^tLi, ^se^-rv a >ntt£ (dcf) ii^^jtMi 

K> M#M^^#M^<^l&^Jffi<^TOl^M^T, DCF7l^-A^7^-7 (D 
IFS) 8 11**, (RTS) £S!#1-*«#ii<agMCT1l61£ (B^^ 

1) *«tj8t£fc*t»^3*L4 0 It, m 3 H^i" «t -9 tf- * 8 3 *«SS*Lfcft, 
liiUDC F 7 (DIFS) 8 1 4**»^5*L, S(i/^^^^-7^JE*^ 

[ 0 0 3 0 ] 

> Bit 7C (sou rce)Mcr)T ^^(destination)J|c7) T KV7, (transmitting) 

(receiving^ T KV7f^, ^i" t> CD1?$> & 0 IS 4 ROMS 5 
i47l/-A7*-7? F <?5 — F!)£tB"^o 
[ 0 0 3 1 ] 

S4C, EHt^jfc (RTS) 7^-A7*-v? F (7)— f!) £^i" 0 [14 ^*tJ: ^ ^ 
lit (RTS) 7l/-A 4 0 0fi, 7l/-Aii©fcft^7^-Al|l!l^l7-f-^P4 1 

0 t > 7* V- v 3 > §r^i-r f ^. V-7 3 7 7^-;PK4 2 0 $#jgooT Kl/X^ 
-r^MT f>X7 >f -;V K4 3 Ot, ^#M^T FVX^fMMT Fl/7 7-f-Jl' 

F4 4 0 t, s^V-T 4 f-x. 7 ?$YM^<Dfc*b<?>y V-Afx^^y^^>7,7^^;VF4 

50t*, ^-a,-c^& 0 0 4 co^i#^^7 v- a 7*-7^ n^v^tii, ff^r fv 

*tt> j£#^ (RTS) 7F-A 4 0 0 ^^Hf-T^MCOT FV7,"C^I> 0 
[ 0 0 3 2 ] 

IS 5 ##*#^T (CTS) 7l/-A7t-7'; M*^o 0 5 Kj^J:? K 
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> g: W# 5uT (CTS) -7V-A500{i, yV-A 7-f-JPK510t, fal/ 
-y3>7^)VF5 2 0 t 7Kl^^7-f-A'K5 3 0 t, 

-^ry77^)VK 5 5 0 t^, ^-CV^, E 5 fc^Lfc^SMR^T (CTS) 7 1/ 

-A7*-vy $1^7 K^lt EmfC03i#^^ (RTS) 7 1/-A 4 

0 0 ^MMM?^ K4 4 0 ?5>$>, a feT- LfcT KV^t$>^ 0 &i3, ^^igMHS^T 

(CTS) 7U-i5 0 OliSfSt (RTS) 7 1/-A 4 0 0^j£!»1?*i, 

[ 0 0 3 3 ] 

[ 0 0 3 4 ] 

iUSS* (RTS) 7V-A 4 0 O&O^'gW^T (CTS) 7 V-A 5 0 0 (i, 

Kfc&vXZmZfl&o ^mm^MKiS^Xit, (RTS) 7l/-i.4 0 OStF 

^mmM^T (CTS) 7V-A 5 0 0li, fal/-yg>7^-iVK^-ev^ 0 t 
flh-T^. U-z/ a y 7 j -}V Kl±, SR^Sr^^-^-S^KSrjg^T^ > </) B3W~ is i/> T 

(RTS) #^*B€i-*i6^l§iteCoriginating)JBBKv>li$#i^ffir^T (CTS) 7V 

£n& 0 Hot, i^ii^^e>^ffS:5i-ei4^i-e*oTt, f^7^A|| 

[ 0 0 3 5 ] 

(RTS) lRZf&mmm^T (CT S) ^8 2 (4, ^7h7-^7n 

^--■S/ a ( N A V) ^#^fJit*EHrt(7)#M^-b y Z>tztb<D\t 

i/^, S3 5 7f7-^707--73^^n^ (NAV) 7-f-JVF 

8 2 1X^8 2 2 ti, -ett^tL, (RTS) #^-8 lZLV&mmm&T (CTS 

) it^-8 2 ftH^S ftT^Sff fR£7^ LTV^o 
[ 0 0 3 6 ] 

^;f7-^7nt-73>^n* (NAV) {4, ^x- 9 <D3*&K$c2. o TM^t 
(RTS) #^-8 l&O^WMl^T (CTS) #^-8 2 1CJ: <9 $ *L3t7*i V 

[ 0 0 3 7 ] 

^M^y v-A£5:#LTv^Mfi, ^-<7>Ji^^ y h v- 9 r n^r- v 3 y^<9 y ;v (n 
AV) 7 V -A *itv** fa a y y^ - )V J; 19 5HgL£fS=ff t-<fc 

"9 gJDrr&o 13 3 H^-f «t -5 jill^* (RTS) 7 1/-A8 1 LTV>& Mfi, 

(RTS) 7V^A 8 1 K.QL\t-*Z<D%> 7 F7-^7n^-yg7^n* (N A 
V) 8 2 1 £-fey h U *fc> $#*#^T (CTS) 7^A 8 20*t$iL^>* 
Jifi, IH3 ff'^Tttl^StiTvii <fc 0 St^WtST (CTS) 

y h7-?7n^Vg >^ MV (NAV) 8 2 2 htS c 
[ 0 0 3 8 ] 

#3>f>y3^7'J-H"^F (CFP) Wai^HS&JCfe^Tti, 7*-fe*#>f>> 
(AP) l»^tffit^ 0 j»#* s T>f K^-C*£ tlW? fltz t (4, T^-fe-XsK-r > 

> (ap) j±tr-3 > ^ v-a ^sin 0 *JMif- 3 > y v~ a<z>&, T9 J t^^^y 

> (ap) < 1 1>— mmw*>, ztifrhi) f-?7WA, 2) m^^-oic 

F^lt^ivStt^CF*°-^7V-A, 3) tff-^&tJ^-;^ 
$ tL7t M h CO T~ 9 %l£tfT- ? + CF* v ^7V-A, X(4 4 ) 37f7y377'J 
-fcfUtfK (CFP) <?)^T^tCF-End7V-AS:Iit4 0 
[ 0 0 3 9 ] 
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HI3 i:*Ltiftil(:j3V^TIt ^mfrhg^M^<DJc&^M<Dm%i&Ki3\'*~C, D 
CF^V-Afig^^-^ (DIFS) 8 1 1 4^3>f>y3>t"'J^F (CP 

) pix-m^zii, crts) 8 l^mm^tz&mfamwmtm (mm^vt 

( R T S ) 8 1 tzt), P CF~7^-A^;^-^ (PIF 

S) *>>\ j^MS?*^ (RTS) ilt:ff^DCF7U-A^^-^ (DIFS) 8 1 
l&O 5 8 1 4 c^ft^ "9 ^fflv^^^o PCF7lx-AHg^^-^ (PIFS 

[ 0 0 4 0 ] 

3£v> P C F 7V-AMX^-X (PIFS) tfii#»± 802. 1 1 3>f >yg>7'J- 
tT'J^K (CFP) <DHm^m^hfl& i><DX~te%: < , £fc3£#g3Mf-^ (RTS) fiit 
tii^yf >yg >n s K (CP) P"3"eo<^M#? fr£ »t flirt) , ^fLb<?) 

^«JiK£s^TJi, (RTS) l±a>f>->3>7'J-t''JtF (CFP 

) ft-Pfffl$iij;t^DitPCF7V-AW^^-^ (PIFS) firr>-r>->g 
>tfy*F (CP) W-Cfl^4it^J, itLCJ: *) , ^j&£fcl$Afc:i3»t*3!# 
^^^^iH s fiSo i*Le>^*Bffi^*^ri±, ##Mti^MBTf^Bl-r 

[004 1 ] 

< tafe&^XJ±MK||t*F^d s **<^-?2fe*Lidf, m 1 16 0-1 #»e>Ji 160-2^ 

coy AjU^ti, lii^IC «fc o T{iK!^*i&^-e& £ 9 0 JHJx_T, & L^f£#^Ji 
iP^^v^T-r ? - ^ ^jHE^^M&^^-r- ^83 ^ji^S^ 1 6 0 - 1 <D?u }• a;v£ 

mMT%%^<D'?$>fi&^ mt% 1 7\%m<-r~ ?co&m$-r~ ? 8 3 ojaMtfcT 

M 1 6 0 - 2 fcli, f!l;Lif\ 1160-1 J:4]SI#3lO J ^gEltb<^M»-J:4 5li«B<3§Hi 
A s *i:P!|ix., $^S*L4l±-f <Dr~? 8 3a*&2<Z>jg£#JS^e><E>3l§SS< T*-^j§#K 

[ 0 0 4 2 ] 

iTifc'Ofc.fc^ fc, ^W<o^«BS8KJ:*itf, (RTS) #^-8 utrstf 

(CTS) ft 8 2^, ^T r -^<7D5l#j^< 3i#^^*6^^fr / ffifflRTt^^^i- 

tita^^wao wix.^, 3t#s* (rts) #^-8 lS^fw^T (cts) # 

^-8 2 ii. aEfr-ffifflBrHte^i-fc *6 7 s - jx V - ^ 3 > "7 - jv K fji V - %/ a >"fit £ 

=y a y«9 MV (NAV) £Hfr-?-&o * LT, ift#±H Ar 'J T:WftfH 3 < *>, 

&3^f> SP^, *l&W<^i*L^><^^ifil^lBi-*V>TI±, 8 0 2. 1 lfal/->3 
>7^JVW Af >; T^#4* LT^Jiv^WJgffi4r^LX(i^ 8 0 2. 1 lAt'JT 

* mm l ^ isf«iflni l £ ji a> e> ^ * & ^ < «m s *l* 0 

[ 0 0 4 3 ] 

$kfa£-C<DTx. V~ v a ^iQPMJlWojfrS&lfiK-fe * > 3 ft?z7*x- V-V ay~J W 
7Dt-ya>^^ (NAV) -byh? titzT^ V~ -> a > 7 -f - ;V Kffit^^o 
[ 0 0 4 4 ] 

13 6 i^i-j: 9 ^> iiifso, mmi^mmm^Tm^- ccts) x{i^€w*#^- 

(RTS) e>5J3&«Hl*lfcV>J&JSlRl»tO* ^ > 7-^ 7n|-y a h ;i> (NAV) 
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fi> WM$tmfoK^z>mK %m< x 1 , Tx2, . . . txnc^i^w 

t^it Sr-MC-cv^-e** 7 «£>l£7 JB»±#KttKj§HBJSfc «fc «9 *y°- y$ ft 

^&v> 0 trL*, 7* ^ -> 3 > 7 -f -jv KtiSUgJSJ-J: -o-cfg-fl- 8 0 <o£IJjtt&HI*H-^ 
&MKX 4 jflflBIS fitzB^T x 1 , Tx2, . . . T x N^flfrgl^W a&Kteffl 3 

JlJolMH^fTxl, Tx2, . . . TxN^fitKifeiofcfctii:, flL<0^ X 
? : ) T 4 % ;l^^M#t±®^^ ti> 8 0 2. 1 8 0 2. 1 

HW<£> 7* n h n JWi 8 0 2 . 1 l^tfiS-^iL, ^VMilf LT^I, 8 0 2 . 1 1 
MteUff 7°n h 8 0 2. 1 1 <75«f{R7 0 n h ? 0 |£oT, 

IS6 K£^Tfi, ^?hV-?7n^->aMn^ (NAV) KX V) #Pflffl3 jLfcBfrM 
J^IBtK faV-> a >"7 ^ KKfl£$ ja^kOSHtT x 1 , Tx2, . . . TxNti 
WMZti&o r a. v-i/ a yy 4 K^^I^T 1 - 7t& i t K X vj . UU^ 

^ttSlTx 1, Tx2, . . . TxN^Il^ivMitaif §^^7'nf3jH:f 

[ 0 0 4 5 ] 

miKjjkLt:*? hV-fKis^Xit^ flft^S^g^gtr- 3 >ii€BtK (TBTT) £S 
^Tt"- 3 i <h £M 16 0-2 j&*Rfrr$ ffflxJ*, M160-2 

/t- $ frL& «fc 9 9 o 1160 - i&^i#M^£iJ^*&HftKv>&#<s>JSfi, 

7*3. V- v 3 >y4 VtfyfiEtfiK-kv b 3 «£ 9 ttS"C^>4 9 L, i ^cfa V 

3 > -7 -f -;v K*f?3§|#i-4 it «9#^-^M^Ja^^ =fc 9 t^i^'b L*t£^ 0 
iooJ; 9 i<7>^!)lc*v>Tfi, Ml 6 0-2**, %<OT^ 3 y y a - jv K£ gifts 

(R T S) Ml 6 0-1 fcj£#L, 16 0-lli, fOfa 3 > 7 

$#«^T«-^- (CTS) tT, I5ftl>^?,% (RTS) > %m~m 

m^r^-w (cts) , T&^i±ztibm-%v>MM*&mttK^2>-t'<x<Dmi±, > 

7-^7n^r-yg>^^ >JV (NAV) B # tf - 3 > "C {Aj£# *Wt* 

ffLfcv* J: 9 -fey 7 o 

[ 0 0 4 6 ] 

^ i^e><^^ife^3i8m:*Ljf, #s^M^<7)** 3 -r^ ^- 3 yy-i 19^7° 
-7?Wo W&tf, 8 0 2. 1 1 eX»i«t »)^<^S£3SJKt-#«)S(i, t^Il^fiV 
- v 3 > 7 ^ - ;v Kutfe^ ^S.c^MMi - ^^ ^Sr^sS-^tt*^ < > 3 > y 

^ -jv k^J: «5 ¥)v-y°r yvv i/yyzn&o ^cotznb, ^fey^-y^m, Wx.fffi£ 

SSJiRfc* 8 0 2. 1 1 e^Iffl^iltV^^V^V^I (legacy station) Ji, f(OSf^ffl 
*1J^ %l'&Z>X3bh 9 o BP*>, JiA«fc^ 8 0 2. 1 1 efflfci)*mmZHX\i>2>MK\±Z<r> 

m^mmmmKx^-r^ it ^kc^o h ^^^a^-^^ *ltv»4t*% 7 u «ks 

fci 8 0 2 . lie ^atej^jaffl ^ tix^-fr^^MteZco X n ^yu y 3;^^^•^-cv^ 
^xlbhofrh, ii^Mli#£«^-^tLT&Ut^ls 0 i^»^(i*^ 

[ 0 0 4 7 ] 
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tf^r— > 3 >^MV (NAV) KX <9 -fc h S fr7c StK ft ^TJWJ £ ti&jiMT x 1 , 
Tx2, . . . TxNtll, *^I^^j|f(7)^i:^St|,6% 
[ 0 0 4 8 ] 

#*JffcB^Ki3V>-Oi, T^4r^^-b (AP) tz & jiM^-^Jx. «#M^T€ 
^- (CTS) ^^JV-^7Kl/7Hlfts 0 ^;v-y7Fl/y^>^i:^^TIi, 

^fcjatt*;* '/A->7^n/tf^ M:7^t7tS 0 ^oS^^il^T (CT 

S) #^Og|jll£HrtfcV>aJSl±, ^^If^llTKl/^ (RA) ^*)^77FV 

Mx.««^s 8 0 2. ii embwm.mx*L&m<?>$k&ii, ^m^m^rm-w 

(CTS) ^$IM7K^ (RA) •&?fc—~?T KVXH-b? h 3 JVC <fc & tf, 
^<0^g*{jfi^T€^- (CTS) ^faW^gy?^^^!^^**^ *Hf* 
#S<J0^c7)^{±. ti, 3g!#JS3& s t£3tJKfc& 8 0 2. 1 1 elf^Sffl?tiT^^ 
v>Ji> Mx.tfS^*X7'-7 LTi/»4 t><7) t*iMi-&o l£3ilRfc*8 0 2. 1 1 e**5i 
mZtiT^&Ml*^ $#*#^T€^- (CTS) t^faV-ya^^^-Jl'K^L 
> 5l£*efcifil~jSHi-efc**£S8*$fcSo t£3BJRfc* 8 0 2. 1 1 e^MWJgJBStl&M 
f±> #3&K^J:tU;F, m^T? h (AP) ^P,e-3>^H?^^t^^:$n 

£>3*i"CV>*>fcie>, &5R)Rfc«>8 0 2. 1 1 e§MW®ffl£ JSf&K#4r g fifcteffl-e 
§£o ■fi-v^3lW J i4:9BISfc4 8 0 2. 1 1 etf*J8ffl3*LTV*a:^JBJdU S^7c*> 

7 $ friT^S £ t -^<7)^ ^ h7-^7n^-Va^ > JV^'Sr'ft 

*#^T€-^ (CTS) ©fal/^^g^KfeU, SHtfcfrfrfc^J: $ ct4 0 fi£ 

(AP) ^fj(7?lf-3 £ t W\f hti&o 

[ 0 0 4 9 ] 

#fl^«5iK33^T{i, 8 0 2. 1 lM^igffl^ti&lo^ «t *) IbJ# 

fi\ 8 0 2. 1 1 7 V-A(i 8 0 2. 3 Mte^kSHg — ^#ltfflco^ JV^-^r ^ X h T K V 

X^fflU 8 0 2. 1 l il^Mit&WSJi^ i&i£#£#PM1-&<, ^ti^oilfi 
H&^Tii, 8 0 2. 3^e»ffflLfcv^f*^^>7KVXS:^tr8 0 2. 1 1 7V- 
A^tftiD, |j£«7c& 8 0 2. l l ei:tot^^v>M«x.if*^MIi, ^;i^3r 
■v X Mc J: g frifiT K ^ ^ v' > ^ £ tifc t -Effi L„ ^ y h7-?70t— >a>^ 
? MV (N A V) £ 8 0 2 . 117 l/^A^^fa V- v 3 >"ftKfl£v>-fey > L> 

[ 0 0 5 0 ] 

i^f, JlfcSBJKfci 8 0 2 . 1 1 eCtotV^Ki, 8 0 2. 1 1 7 ^A©7Kl/7 

«7c& 8 0 2. lie M&ft^ i £ ^Slf^fi ? ^ *fr^ ^Lt, * -;F7-^ 
7nt-ya>^^fJV (NAV) ^t7f*f(:*< 0 fot, 8 0 2. 3 MfeKS$if 
Z> — «3 , Lfc 8 0 2 . 3?^f^t7;h7K7X(i 8 0 2. 1 1 

iLf&^&^TM^Jx. tfl£5g|Rfc* 8 0 2 . 1 1 eg^ff tLTfflV>f,tL, !MiC8 0 2 
. 1 1 emit$k^*fl}ffl-*Z vH^t^h7K^*ff«ffit4:t 

[0051] 

^lii, #^IJittSHrt^&£M^£>t&$W#^T (CTS) #^-<7>3»co^)£^L 
T^io l&^M (L S TA) itftK^O* n7-^7H7-y37^n;V (NAV) 

1:$ *Lfcu^ 0 
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mi] 



y .j/-fe-i>' 


R A 




C T S 


S T A 


N AV&t'V h 


C T S 


7)1-7 


y^-yfantji^teib n a v&-fcy k 


C T S 







[ 0 0 5 2 ] 

^1 toFLfcJ: 5 ^W*Mf&5£T (CTS) 3 Hfc t ^ , Ljg (ST A) 

^co$#Mr^T (CTS) IW$#17^^ (RA) li^II#?)7KV^ 

TO^r-ygMn* (NAV) Lfc£#ifM»9£T (CTS) |#t|v^7 

M"*o t LI*^^$i$f ^7 (CTS) i^^#|7h'^ (RA) Ji^;w 

^i?T FUX$ fltz ¥ )V — "/F*3 CO D "C & V^^Hi ^ 7 F7-^7n^r-y 3 >^n* ( 
NAV) Sr-by ftlio J&VMi, ^ © Jl^v jl/f ^ t ^ h 7 F V ^ CO ^ > / s - ^ 1^ 
^cojg^-eco* yFV-^Tn^r-va^^^F^ (NAV) ^-b7 ft^>i^ ^<0 
7"nf3jv^giLTl3^TfeJ:v^ & L^co^^^T (CTS) €^^co$^^T 
FV^ (RA) ^7*n-F + i'7h7F!/7t^S^f)(i\ II)S/:S 8 0 2. 1 1 ej| 
oTV^V^^I©*^ f7^^7n^r-y 3 >^^ f;v (NAV) £ 

-try M-£o 
[ 0 0 5 3 ] 

gWm^Tm^ (CTS) ^B^LfcMfi^ SUm, ]&&V>m-&il)*3kfi>lnX<ZZki 
CTS) C^f hy-^TOt-i/g^^h* (NAV) <D-& y r >i y ?<DtzibK 

&mzfi&zbfrh, ^mmm^rm^- (cts) 

, H^^^o l^flto*S£»±, ffilx.»f, 8 0 2. 1 1 ^XJiT* ;i/-7 V-7,HP*># 
[ 0 0 5 4 ] 

*^^co#co^»SI^J: ttff, ££#g# (RTS) #^-com##^jf^T (RTS) # 

fM-ei^^/cti, HK^Wtj§Ht£3fc (rts) m^-<Dm^mm\HK^i>y v~j* 

A'tfetH £ tif£ fritz t lHov^T, * y h7-77nt-ya>^^ F ;Vco U -fe y F £:# 
^iiiPSJL&o —'P'J t LT, l$f-t'7^n (BSS) ftcov* < o^co^^V^fiP 
^£€ifM»5£T (CTS) L^^o f: t 7 f 7 - ^ 7ny - y 3 7^^ 

p« vfiJx.rainatJ^^'gW^T (CTS) i^7n-F^f7f7FV7^t: 

XtiB€Mg#cor KVx^TKjgHlStL&o -coig^#«y£T (CTS) >g-^Xtt 
-eco#^#co^-i"fli'7 Aji, (rts) #-^-^co^^-e^sft*)coS€^f 

y£T (CTS) ifofiftJ:gft*itfJ:v»o £ *> & < (i\ (RTS) M^-coE 

<t 3 ^B^-T^o roabttSrJtfrtffcuJi, Wx.W*£3BJSRfc4 8 0 2. lie 
3iiJP^#^#^T#^- (CTS) J:oT#£>f*#£^t&v> 0 **U±, icoii 
tJP^ipMl^T (CTS) #fi:^J*L"Cv^fal/->3>f^ ^fcco^#^^ (RT 
S) Stf^ifMi^T (CTS) #^-t[^C<> ^n7-77D^-73^nJV ( 
NAV) fcV-try b-t&tz&<n* y >7-^P|^|;fflStS t(?)-C*S^f,-C*So ilTJP 
5£#SPIB^T (CTS) ft^SftJMl^ y f7-7707-> a >^ F ;v 

£ 'J -try F-r^co^Bfaco^^ 3 J TM^jHirS £ 1 ^1 & Q 

[ 0 0 5 5 ] 

7-nf3jv*tm:i±, Mx.tt\ £HfM (RTS) LHFi^P^ 
*tM»55T (CTS) ^S-^T&^l^t&ifcKJ: *K il^tfff^T (CTS 
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) H^CDMtfLti&KfflMcDib&M&ZcD* v Y V- 7 Tn^- v 3 ys<? Y ;v (N A V) £ 
yflEK U ~k -7 F^"& i <h^, RJ^'tL&o lot, ^;f7-^7n^-y 3 >^n* ( 
N A V) (RTS) ifW^tltcjSDT-b^T'f >^t£i t;d s {£!E2tU 

[ 0 0 5 6 ] 

*£sW1)K iKOfM^T (CTS) ff^i:$2 O^SMfc^T (CTS 
) m^tmm-r&m&KltmfcZtiir, 7)V^, r^^Jr/mKlif-^V 
- A e>$P £ flfee) * W y-b-vldj: «9##^#^T (CTS) i^t^Mfig** 

[ 0 0 5 7 ] 

121:, (rts) #^^^<7)^j^$eHP i; ]oMn5.tJ-r^^<7)f!i^^-r 0 

;v (nav) tsif 1 > Lri/>£fcft, ■ar^ja»-siJi"^fr*fi^2 h^lt 

[^2] 





TA 


M 




RTS 


unicastl 


umcastl 


HUBS SrtTfcU&&NAVft-fey F 


RTS 


unicastl 


unicast2 


NAVfc-byhU CTSKfcSU CTSfiDNAVIItfB 


i RTS 


unicastl 


mul ticastl 




RTS 


unicastl 


broadcast 


N A Vft-fey h 


RTS 


multicast 


unicastl 


?JI>-7rt-efcU&&N A Vfc-try K 9A—ZT\ZC T S &£ 
IS, CTS©NAV*3Sffi, *a«ccAi=«? 


RTS 


fflulticastl 


mul ticastl 


fc, CT S©N A V££**J| V ttaWCCAKflE? 


; RTS 


mul ticastl 


multicast2 


$W-7|*|-efclufc&N AVfc-try k 7^-71 ECT S ftaife 
fl, CTSODNAVftJUia, ttaftCCAWJta 


RTS 


multicast! 


broadcast 


N AVfc-by F 


RTS 


broadcast 


unicastl 


RUB S SrtTf<ti\!&6N A Vft-bv h 


RTS 


broadcast 


mul ticastl 


Rt^Jl— riffttMfe&NAVt-bv h 


RTS 


broadcast 


broadcast 


NAVfc-trv h 



[ 0 0 5 8 ] 

|2i:^tJ:^:, (RTS) 3 ft* t , ilJ^SiiTK^ ( 

TA) Itf^iir (RA) &m%}L, gI(D^7FV-^7n^-y 3 >^n 

;V (NAV) ***ie>fct£v>'fey btSo ^2 H^t" «t "5 ^> j§€MT Kl^ (T A) £ s 
H^^rt^fTK^ (unicastl) & & «\ Jili, 1) SiirK^ (RA 
) ^/n-MfXf7Kl^^t|,Si:^ 2) $IITK^ (RA) 
7 fTKl^T, (unicastl) *? R^-^coMrt^ 1 ^ ^ F T F V 7, (unicastl) t 

^-©S*f-H^-b-y MiILTV^il, X(3:3) SfgTKl/^ (RA) ^vjPf 
^rtXfTKl/7 (multicastl) T?$> R^^coMj^r 7 $ fltzT* 7° tm~ 7* 
-7°\HK%^ b % 7 Y V - 7 7 M 7~ - Is ^ y Y )\; (NAV) *>fe5? >t4 9 I 

K> feLfiM7Fl/X^fto^"^ J f^>7Kl/X (unicast2) -e*4i:^±, M 
li y f7-^7n^r-yg>^^ F )V^fs\W.K LT-b7 F L, ^c^M^OT KV^^ 
l|ft^^^f7F^ (unicast2) -e$,l,^ ?,$f f f ^7 (CTS) <fc 
oTJfr$U §#*M^T (CTS) ^7-?7n^-y3>^^h;v (N 

AV) Kflfeoo 
[ 0 0 5 9 ] 

|2i:^ti^:, Ifg7 K V7, (TA) ^*|lv^^tXF7F^ (multicastl 
) -C&£>&£>ti\ Mfi, §117 K!/^ (RA) ^*7*n - F^rt7 h7 ^^^41^ 
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h7-^TO^-y 3 >^^ fjV (N A V ) *-by ht4« 1^, & LSMM 
7 KU^ (RA) t|lv*f^l'Xf7FW (multicast!) -e&&£\ 
)Vf^^7f7Fl/7; (mu~lticast2) JL< liJ-^^^X F7KI/7, (um'castl) -e&& 
&*bii\ -?-?>Jm^ t LfOi^l v^f^r h 7 (multicastl) i:J:f)7F 

l*-* S *Lfc yfr-^KM, LT^ftv»4 k-?-<7>;f> y F7-^Tnt-y3>^^ MV (N A 
V) £ < fzA J <D%W< -by > U Sii7KV^ (RA) KX *) T F 5 t>4 * h S 
lll^T (CTS) lfCJ:^lt:4L, £#SfM»^T (CTS) J: «5 jSHiS *i 

J^^V-^7n|-yg>^n)V (NAV) itfcML, L^U^IlillSlSlf-t 
^JVfFffi (CCA) fcJit£?o ^I^|lvH^ri'^l>7F^ (multicastl) 
*9 T *Lfc^;i/-^HJg UT^iftt, tf * 7 F7-^7nt-y 3 >^n^ (N 

AV) 4 < -b7>$*L4J:?, * y -b- v Srlf^-ffc-Ci; & £ t K . -fg*S *Lfc V> 0 
[ 0 0 6 0 ] 

MH, ^2H^t<t^:, IIM7FVX (TA) ^n-F^t^^FV^ (broadc 
ast) -e&&&£>«\ MJ^ 1) ffM7FV^ (RA) tfzfv - F^r -r 7s h T F 
&*ift^ 2) SII7FVX (RA) ^|U^^i-Xh7F^ (unicastl) V) 
fiofWf U-^t^F7FV^ (unicastl) t |Wf If* -b y h KM Lt 

v^^, Xi±3) §||7FV^ (RA) ^JVf^tXF7FV^ (multicastl) tr 
% V) M.~^-^<T>M&T F U7 £ tijfc y*;V- :/£ — (T>?)^- y°fax~%;^m&^, *y F7- 
^n^r-yaM^JV (NAV) FtSo 
[ 0 0 6 1 ] 

3 >f > y h > 7 'J ^ t = U ^" F (CFP) &;£;^T{±, Jmfi^ (RTS) 
©^7F7-^7n^r— / 3 >^^Fjv (NAV) £ v^o to Mi7tSi^f (R 
T S ) ^7-^7D^r-y3>^n^ (NAV) fc^otfc? 

& ^ t ^-C ^ & *t tiifft h ? £ ^ 0 gfl^ „ W-?7n^-ya>^n* (N 

A V) Ii37f 7y3^7'J-H°'JiF (CFP) tl^^t-b^F? ti£ M 
#S£#g# (RTS) ft*$fLf:i:|}:(i, ^Mti^MW* (RTS) 

MV (NAV) 5&Mr y h 3 ft* , fcoM^Ift^-OTItl^f^Lt^tlif, *<7> 
Mtttfrg-C^fc < T & =t < l&oT, ^2 Hi^i-J: -5 fc, (RT S) 

3>-r > v g y y >J - n°'J * F (CFP) tH-SHSSft* £ , -ecoMfi> £-t?* y F7- 
^7n^-yg>^n* (NAV) F ? tiTv^^^^.gv^ L, W*;h7 

-^7nt-ya>^n* (NAV) & ^B&^ it £ flKfei 3&>£&S2^ £ £ »t 

[ 0 0 6 2 ] 

*&W<0&ffi#)m&tf#8 0 2. 1 l7o fn^tctEijSti:, e#3*Lfcv>o 
* 5 # 8 0 2. l ly-DFajVCi^fffi^fcfe-jgJII^StiTi/^itjIf, -^jiH 
JffdU |(D7nF3^ s 77T-f 7-e^?,«-e8 0 2. 1 1 iti Sgftfl^ffl * ^ 
< *<D7*a. V- U a > y 4 ~ )V Ftf 5 -b tlfc^ y -b- v jBHS-f-fc - ti)^^^> Q 

fffl&tf, I7i:^^t(i, JlSSBJSfc* 8 0 2. 1 1 eS^Cf oTvi&Ili, ^eOrr^-V 
-v- 3 yy 4 -)l> F\z&fe<QT*. V- V a >fjt^ s -by h £ ttT^&M-^- 8 0 , 
SjMRf^T (CTS) If^, l»l4i^ s -Cil»o tK^ 8 0 2. 1 1 e!1§ 
^^oTV^M^#tfi"^TcoM{i> F7-^7nv--y3>^ MV (NAV 

©fai/-ygyii:#s^Ml[:t«MffMffl-c^o *<a£#i(MlS£T (C 
T S) #-^e>8l&*£Hl*lH2& *) 8 0 2. 1 1 l^ttotv^Mli, y F7-^7 

ot-y 3 >^y" h 3 il^)7n F 3 jv^tffltl ^^"C? x., i&#4r«ffl-c 
^ii/^^l'-b? hi" So 
[ 0 0 6 3 ] 

#3&IBfci3^T\ 8 0 2. 1 1 eMmXimmm* 8 0 2. 1 ^CO 
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y a > 7 'J - t: U i K (CFP) £ T ^ -tr J* > h (AP) ^^>B#M t ^r<D^ 7*. y 

*l*> =fc ? -fe >• Stiio iftfe^^li&BllM^Tti^ j£#J^{i, SJS^f>, -eeor^V 
-zs a >8?mTb^fc(D%A±Z iltzfflMK-t v h £ *L"CV> 3fcM-S^ (RTS) ^!) 

*#Pft!|-*-4 <fc o -fe y h £ *u 4 fc£HiJSIigJS?>ii^Lrt::/n fn)^Iit^, 0 
[ 0 0 6 4 ] 

#3&lj)!?>#<a^;*^J&fcJ3v>T»i, 8 0 2. 1 1 (DC F- E n d * y -b- 7*3. V- 
->g VfltH-ftfc*), SI#«HWSIira^T*^i-fe*Kffl^e>*L*o HP^> CF-End^ 
y -fe - v (4JS# {± 8 0 2. 1 1 ^^T3>f>^3 >7'^t''J t K (CFP) c7) 

il*T*^i-fc*l-ffl^e>*L2, feOT****, i*Le><©^*fcSSK «t*LJf, CF-End^ 
y-k--^iiffi<^afi9»-fflv»e>*L4 0 ^tJx.«\ If tc)I^C F - E n d ^ 7 -b - y ^fflv^t 

^1- Borate, &^7umfrb<D%.^fim&v^<vM^*mh^&<&^fr%: < ^^tztub, m 

[ 0 0 6 5 ] 

*^IKc7)#|t^tt^lH J: tuf\ £%\<Dz/->r>7,\ i z£Z > ^U<V&m%:V5<tztb, 80 2 
. 1 1 m^itM^C F - E n d i 7 - y ^ 3 y f > y 3 > 7 'J - e 'J i K (CFP) ft 
T l$JW 33 ^"C £ 0 SP^ itlf)«iftff^|ia tUi\ CF-End^'7-t- 
v & 4 3 > -r > -> a > 7 'J - Vf 'J Or K (CFP) <£>i&ft8 K ov) o < £ t K X «9 „ 

f^lJBfSfflWcoM^r^'T'-^-r^^^^fflV^tL^o C F-E n d ^^(DMMffifflft \* 
&&Jmf±> *<DM<0* v > V- ? Ttry-V 3 >^ b (NAV) H<^^; 
rny-^gV^n* (NAV) 09 D -tr y M$MfcM8r*-&o 
[ 0 0 6 6 ] 

Wf< Lt, t±-^m^*#^- (RTS) rt(07 s al/-y3>7^-;vKi:J:^ 

*^(±ST*^l^lW3iiniS:fi : ^i^5f* f '5r^i:^5gLfc»^, Mx_Jf> IfUliCF-En 
d^7'n- K*t* > T FVXCltllfiV^ ^00 C F - E n d fi-^-co C F -En d#^§- 

coiU^$EHf*i^^)^>i"^T(7)M^ «t V) st(T))^<F>% y Y v - ? T v y- — ~y b y jv£ T J 

^H^Ltv^^^, CF-Endf^ia^7 h^tL^fcfe, *-<Z>^J±j§H§ 
^frfr&^o ft-ff&fe, ^M^* y f7-?7n^--y g >^y" J- ^ 

[ 0 0 6 7 ] 

y hi"* J: -9 tn\>-7T Kl/7y>^i:fel?*i#^itH, ®*S*Lfc^ 0 
[ 0 0 6 8 ] 

^3^> i^JIffilft i: * * 1 tjlt t S C F - E n d f-f o IHIf 

|2tW, M^«^^7-^TOt-y3>^^HV (NAV) li#fc3Mt##i:: 

[H3] 
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TA 


RA 


a* 


CF-End 


urn cast 1 


unicastl 


fiCB S StobN A V*'J-fcy h 


CF-End 


unicastl 


unicast2 


umcast2&bN AVS'Jt'y h 


CF-End 


unicastl 


multicastl 


$MU-7rt*6N A Vfc'J-fev h 


CF-End 


unicastl 


broadcast 


N A VSLHrv K 


CF-End 


multicastl 


unicastl 




CF-End 


multicastl 


multicastl 




CF-End 


multicast 1 


mul ticast2 


^Jl— 7"2rt&/&N A Vft'J-by h 


CF-End 


multicastl 


broadcast 


NAVfc'J-tryh 


CF-End 


broadcast 


unicastl 


11 DBS Srt-C&tv&feN AVt'J-b9 h 


CF-End 


broadcast 


multicastl 




CF-End 


broadcast 


broadcast 


NAV*'Jt>y K 



[ 0 0 6 9 ] 

^3l^ti^;> CF-Endit^iSHlStLfctl, II±CF-Endi^^)gi 
17 Kl/^ (TA) Sff§lM7Kl/^ (RA) £fO!jL, ^idKVb^^<OM<0^ y Y V 
- ? T u *r - ?y b y y )\s (NAV) F-r£ 0 ^3 I'^l" <fc 9 3£#J17 KV 

X (TA) xf7 Kl/^ (unicastl) & ft t, If, Z<DMH, %<D*y 

f7-^Tnt-V3>^n^ (N A V ) 1) SliTKV^ (RA) r^t/u-K 
+ ^7h7Km*^, 2) MMrKl/^i|l^^r^^f7F>^ (unicastl) 
*) * <DMi) % Wi\ ^~3r ^7, F- 7 Kl/^ (unicastl) £ |W| fcT * -fe y M*3K2fe 

XJ±3) $ii7K^>; (RA) ^muf7Fl/^ (multicastl) 

$IM7 KVXi^i-^^^ f7 KV^ (unicast2) -e&i ft fc> Wf, 
Mf±> ^?)M®7Fl/X^23.-^fXf7Fl^X (unicast2) S^^K, 
7F7-^7n^-ygy^nJV (NAV) Sr*-*U-#lv> 'J -fe y hi-^o 
[ 0 0 7 0 ] 

^3 t^i-«t SI#JgTKV^ (TA) ^fl7^f^fXF7F^ (multicastl 

) -CafeS ft £>(A\ jgfi, f©^y f7-^7n^r-yg>^^ F;i/ (NAV) 1 
) $#M7KVX (RA) ^7*n-F^^y;f7KVy;T^I,i^ 2) $fiM7Fy>; 
^iia-^r^XhT K^T, (unicastl) 19 _&o^-^>Ji^§fT K £ *Lfc ^JV- 

T't [W(D^;V- :/|*J K Xl±3) $fl7KV7; (RA) ^l^jVf^t^F 

7 K V7s (multicastl) V) R^^wMffMWiT K £ *Lfc -f t m "7 

t*J^<6»2>ii#J-, 'J-fc7ht4o It, $i!7K^ (RA) ^f(?)vjvf^ ^ J* h 7 
FyX (mu"lticast2) Jj§-g*, %<DMf) % ^W^W> 2 <7)^ JV- :/ KM LTV** ft t, (i\ >e 

Ji ^ f7-^7ny-->3 >^ (NAV) ^'J-by FtS 0 
[ 0 0 7 1 ] 

^3i:*tct9l^ Ifl7F^y; (TA) sJ«7*n - K^r ^ ^ h 7 F V7> (broadcast) 
Tak & ft *> tf, ^cojglt -€-cr>^ y > 7-^ 7ny"-y g >^ F ;V (NAV) 1) 
fflTK^ (RA) ^7*n-F^tXF7F^-e^I^ 2) §|g7K^ ( 
RA) /d s |U-^fy;f7FV^ (unicastl) <9 5- o )g /0 S ^ 1 ^ ^ F 7 

F>X (unicastl) t m CM^- tf .X -fe y M*I K ft Xli3) $|J|7K^ ( 

RA) ^v;Vf-^r^XF7F'l/y; (multicastl) -^jfc 19 B.o*<aJgj&*^1&7 K V* 3 

[ 0 0 7 2 ] 

^ig^^te^^-tT^-fe f F (BSS) <^>SS»flI»-*flffl"C^4 £ t K&MZIfLt: 
HP*)> 2liX(±-ettJiJl_hco 8 0 2. 1 F ( 

BSS) ^'J TX-WjilFLT^&m&K jgffltiio -5-0 J: $ fc$--.*Tt±, * 

<^3£*^- tr^-fey F (BSS) Wt j3V^T±^L^^^VJ-- JV-Cji€^WJ1--£»o ^ 
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o"C, HI 6 K7jk LtiMK^Xit^ #PfW3 tlfc&^T x 1 , Tx2, . . . TxN^l 

(BSS) *o 
[ 0 0 7 3 ] 

U^Ji^^^-^K^tiBLTS!!*? ^TfeftSo IKSfc<Z>-*J--fcr;*-ky 1 TITO 2 
tfx-tr-y hrt s > f& li*f- tf^-tt? H:i "9 T #£Mgtf*iQlffi3 *i*> J: 9 f^WiS 

S£ frTv^S ti-^> 1 - tf^-b y h <r>^^mit, SI 2 tf^-tr y hi: 

^i-ii^SSIs^Tv^^^-ytw-L, ^Wft^T (CTS) #^<75#^-£|& 

frT&o lot, f 1 t'^t 7 f }:Mtsi*{if /Mb? tL, £12 g*^- 

[ 0 0 7 4 ] 

tfc#^Hco^^- tf-X-tr 7 h (BSS) 75^«3>f >->3>7'J-ii l JtF (C F 
P) o i/* TOgpfW ff^Bto^Ttf)^ 7 h 7 - ^ T n - g > ^ h ;v ( 
N A V) **iii6cfl<jKK5e3*L#ait^, eftS*Lfc^ 0 #oT. i(?)il^fl«i&^jlTi: 

[ 0 0 7 5 ] 

*3&Koflie>#tt*;tt3£SBt- Jfrtf, «HM3*ifcjaii, &mmm&T (CTS) 

^iflfMSfr^JS^*^- tf^-try h (BSS) 05T^4r^*°^ > h (AP) 
^^^jft (RTS) #-^M4£LT, JCpfWStl&^JV-:/^ *> — cxd?^--?*? 

tlSI^^-; hv-^rny-vg y<2 h ;w (NAV) Cov^tliilS LT> &i§M 

t&K? V #o-C*^^ 0 ^fflSftfcJS^^S^-e^-tey f (BSS 

) ^£><£>T^-trX*°-f > > (AP) WJ?*t7bM^e>#W^T (CTS) 

fiLfcti, 7?*^^v> (ap) ja, — jH^T^^icpfMsatfci t 

MofU, 7^-tr**°-f > h (AP) J±, £frtf>&£&jflHM3*lfcM^fcCF-E n 
(NAV) fc^'JTU *<^Jifc J:*3£#li8USSIfc HJffSJLJ 1 £ t ? 0 3£ 

[ 0 0 7 6 ] 

#RifcfcJi, *l&K^>#®*«i^«^J:*Lldr, aMt§?##^ (RTS) , 5:€M^T€ 
# (CTS) , CF-Endf ©f^fffilt ^^ya-^S3>f>Va>7'J- 
k°'J* K (CFP) *|&^?**T**-9 U SI#<E> a > -r > a vyU-fcT'J* K (C 
FP) **it*^:*, ^(± 8 0 2. 1 lSft^*Ii:Tl!ffl$jl£i©7'tJh3^ 

[ 0 0 7 7 ] 

(NAV) ^4^7 h 3 *lTV>*j&>£*fetH tC, ®t:£*t^ 0 & U t1x.tf 
> ^f?llf£l«£ tt£M^\ 3>r>y3>7'J-n"'JtF (CFP) I*j-cafe*7ti6-t y 
H-^7ny-yg >^ h^V (NAV) £ , fjfilf ?tL/c^ y-fe-^ 
■7 V-A^Ix-ifr 5 - (RTS) < »i§HiSfM)»£T#-^ (CTS) lc 
«fc V) -fe y h $ *Lfc * h 7 - * T n - a y « ? h (NAV) t *■ , ES'J T £ & & 

t > Mz-tf, 3 7r>y a >7'J-t' l Jt F (CFP) Co^T©*^ -7 h 7- ^ 
7n^r-yg (NAV) £MU #^^^8 0 2. 1 1 7V-AXi^)fi* 

Kni7f7-?7nt-yg7^F)V (NAV) , fc v> 9 fitf^&WflBfcfc 
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&o z.<dmk£>^th, s«#^7#-^ (cts) zm^yv-^mmmm (sif) 

K;VC&^cr)& i&V^^ ?/ F 7-7 7n^- v g F ^ (NAV) ib*ft 

&*<D7U-&&&^MK£&Wm>k?]Z&ZLT\,>&e>%:h, $f*I^7ff (C T 

(RTS) SJiti, ^ L5:#«^T€-^ (CTS) K£Z>m&&m^7 

^mmmm (sif) (D^K^x^^^^h^^m^^m-r^, <t^tti#£*Js 
*(d&k&\,>x, mmm&mm&3t^ crts) ©u F^xfiw 

[ 0 0 7 8 ] 

t*Le><^^*fc^3gK «t*L»J, PCF7k-A^X^-^ (PIFS) x Z<"r > *s a > 
7V-\fV*V (CFP) ^i:i^T?^., ^Ji-^^T^-b^fg^a^^^S^f 

-r&tzit>Ktiim~r&ZLktf~cz, (rts) 7v-ASt> 5 $i*f^7 (cts 

) 7 V - A ^3 V -r y -> a > -7 'J - tf 'J ^- K (CFP) 1*1 Tffr $ *L* £ t K . $ fitz 
[ 0 0 7 9 ] 

7n-fi- F"e&£ 0 ^8 K^-tX 7 jemiiX'T-y 7° 8 0 0 »'T$&t <9 , 7f?^ 

•fa a ^ te*^K<aj&|§<*> ISM JaMfc =t -5 iP*>t£Ml (obeying st 

ations) &x 7°- 7 Z H2> £ y y F £ 0 
[ 0 0 8 0 ] 

7f?^8 2 0 H*V»"CJ±, -fey F StL^faV— > a €f 1^ t£^€Mf5G 

T (CTS) #-^**3§HiSn.4o #Ct^ ^777*8 3 0^i3V>Tii, ^^'g-^^^^'fi^ 
7F1/^ (RA) a^OJB^fc^s&^S WJ5U?*L|, 0 fcLfflTK^ (RA) ^ 
4r?)M<?)ii<D'i?$)2>%: btf, XT? 7° 8 6 O^tl*, * y F 7 - 7 Tn^r-v g 

(NAV) **M*fS*L*o & "05r^jflrf>ldr, fflTKP^ (RA) 

-ecoM^T Fl/X-e^V^t, fiJfP(±X^ •;7"8 4 0^t^c< o 
[0081] 

4 0 t*V»TI±, f ©f^WffMT FV^ (RA) ffi??)\>—7°T KVX"C<b 

Dg7FUX (RA) Wyfr-ZfT YV7,X$>*) &o%<7)M"t) % T YVTsZtltz 7~JV- :/f*l 
c^j^-e^V^ P, tf, MSI fix 7" ^ 7*8 6 O^tM^^ v Y v - ? T v 7- - Z/ a y F 

(NAV) **M*fS*L4 0 ^Lf K^^^fitf, W(i^r-7 7*8 5 O^tKo 

[ 0 0 8 2 ] 

7,7- y 7° 8 5 0 HiS^Tfi, f ©if ©§f 17 Kl/J^ (RA) ^7n-F d f^f7K 
b-^-e^^^^7l£/^c7)l^v^-e^v^^t^ *>* ? *U5!l?^&o & L$f 17 FV^ 

(R A) # s 7*n- F^fir^ FT K UXX$> *) Ro^cdMWT £ *Lfc 7°^M L 

T^fci^fckWT, I* X -r 7 7° 8 6 0^£il^7 F V - 7 7 n >r - V a 7^7 F JV ( 
NAV) **M*r?*t*o & L*-$-Cfcv>fct>lf, MfPi^Xr- y -7° 8 7 0 ^tJK< 0 X-ry 
7" 8 7 0 *5t3ffi5& s il**>&o 

[ 0 0 8 3 ] 

S9li, *^cO#(7)^tt7BB^ «t S * y hy-9TVfr-z/aZ"<9 F ;7Mfr7J&£^ 
t7n-f^- F-C*^o El 9 K^t" J: tc, ill^r-)' 7° 9 0 0 KXtht *) > Xt"; 
7°9 1 O^t^^T, f^F^yg>f^-lr'^?til)o BP^> z\<D7sT y ~fK&\/^X\i. 
> ^SM^7.7°-7-r^< , ?l i=M< ^nmc^-r&iM t tiMft^KJifflKr^ V 

g 7ffi^-fe 7 F $ tL^> o iflllilKXf f 7° 9 2 0 KMtfo 
[ 0 0 8 4 ] 

RTS) #-^a s 3M§S*L4 0 X T y 7° 9 3 0 K&^X Ji, f «#f ff OtilT F 
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UZ, (RA) tf^n- K^r-v^ FT Fl^^tf^USllS ft&o ^Lf 
(RA) - K^^X f7 KU^^f){f, $IJIPI± 9 8 0^ty>>7 a L, ^ y F 7 - 

^Tn^-ygy^n* (NAV) ^MUf £ *L & 0 & Litlc, SilTFT^ (RA) 
^s^n- k ^ -X F T Kl/^-C^l^4^(i\ fW#Pf3:7.Ty 7°9 4 0 &~itfr 0 
[ 0 0 8 5 ] 

Xt7 7'9 4 0 HiS^Tfi, iH-^-^^^M^T Kl^X (RA) ^t^^^t^X FT 
-e^&^S^^fiJSU^ tLS 0 & L^fgJiT Fl/^ (RA) ^JVf^r^7f7Fl^^t^ 
filfflltX'T '7 7° 9 6 O^tattPo (RA) ^;V^3r^7 F T 

fMfPJiT.7- y 7° 9 4 5^tl< o 

[ 0 0 8 6 ] 

Xf 7^9 4 5 l-33V>Tf±, If g7 Fl/7 (TA) ^^^^7 F7 Kl^Xf^S^ 

%\}Zit&o *>LM#MTFVX (TA) ^)U-^^7 h7KV7t$,^lo^©)|^^^ 
- v^-Cafe*Uf\ f&ljf|l(±^-r 7 7° 9 8 0 KMfr, * y F 7 - ^ T n^r— > a 

7^ (NAV) j&*M$r3*Lfc 0 & t-e 7 -c&^oo-c&tuf. WfiHi* T '7 7 s 9 5 o 

[ 0 0 8 7 ] 

7 7*9 5 0i:*t>TI±, SflTKl/^ (TA) ^'vJVf ^7 f 7 Kl/7t^^^ 
SM^cOl^If 17 Kl/7 (TA) t<7)v^f^^7f7FU7i:TlSlJ?tl4^ 
;W7°ft^M^&V>^^^lJ3!j2tt&o & LSHtJST Kl^* (TA) ^JV-f-^r^F 
T K 1^7; "Cab lof(7)M^g|i7 KVJ* (TA) t©-7^f f7Fl/7i:Tl 
311 3 :/ft<^JS^fcv*$>-C2fefttf, WSPfix -r 7 7° 9 8 0 t'il*. * y F7-^ 

rn^^gy^h* (nav) * s M*r?*t4o & L*- 7 -c&v^-c&fttf, ffrrj#p ti ^ 

■r y 7° 9 5 5 Km< o 
[ 0 0 8 8 ] 

XT y 7" 9 5 5 ^*V>TJ±, i#J|7 FV7 (TA) ^ 5 7* n — F^f 7 FT FV7 "Cafe & 
^^S^Ol^^f^ftX FT FV7 KTSftSUS ^JV- 7°1^C0M"C^V^^^ 
TOJSJlJo ^)Li#M7FV7 (TA) ^7n - F^r 1 7 h 7 F P 7 J] fio^ © 
M^^^-7°f*]c7)M"C^v>c7>-cafetLt^, iftllixf f 7° 9 8 0 KMfr, ^ y FT-XTn 
T^v"g7^XF;v (NAV) ^Mff£tL& 0 ^ -C^v^-cafetLtt\ fM$P X T- 7 

7° 9 9 0 K v> >7"t2. 0 
[ 0 0 8 9 ] 

%ZK, 7f?79 6 0 K$5^Xl±, |^*fl§|)|7 FV7 (RA) ^-^^^ F T K 
l^^-C*4^S^* s 4 i llS!IS*tJ6 0 ^LS#17FF7 (RA) ^U^^t7f7FF7t 
fcUfcktf, fWUli^f 779 9 O^tv t>7*t5o $f!7Fl/7 (RA) #^3-~3r 
t7f7FV7^^ «\ ^JHPti7s T V7°9 6 5 ^ 1 1% < o 
[ 0 0 9 0 ] 

7T77°9 6 5 1:13^X14, Ifl7Fl/7 (TA) MI7F1/7 (RA) t^ltl 
ZZtib ^^^-^1-7 FT K VX'Ca|>S^^75.y : ^-^^^^J--=-^7'X FT Kl^X 
i:«?Hi*t-k'7t7F (BSS) ^|t4^^MWJ?*ii, *> LB 
II7FV7 (TA) ^-^t^hTKV^-CJfelJl^Ol^^S^t-vr^ 
■fey F (BSS) l*J go Mi "C&v> go -cafe tui\ li7r-7 7°9 8 0^v^r77°U *y F 
7-77n^r-yg>^n^ (NAV) Jlfr 3 ft & <, & 7 Tfc V^1?**L(f, ffffl 
WliXT v 7° 9 7 0 K*£< 0 
[0091] 

7T7 7°9 7 0 t^V^TIi, S#M7 FV7 (TA) ^rf 7 > 7 F^Xt*^^ 

SM^^^©Sfl7FV7 (TA) tLS^JV^^r^X FT K V Tflfc 

mxfr&y)\<-y°\H<Dn^ r £^fr^fri) % m%\zti2> 0 ttifM7FV7 (ta) 

f-*t7 F T FV7T^ 19 R^^(DM^^co^)U~y'pqcoM-^^^(D-^^tii£, fffiJWiT 
■f 7 7° 9 8 0 v *? 7 7° L, * 7 F 7 - * T n 7" - v a > ^ 7 F JV (NAV) #*MfrS *L 
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&o i>L%r>~C%:^<D-T?$>titf, flnjffll ti^-r y 7 9 7 5 K*c< o 
[ 0 0 9 2 ] 

7r-y7*9 7 5 K*3V»Tf±, B#^T KV^ (TA) ^D- K3r^ FT 

*^^Sw f ^-<^Ji**±ia^--^r^^ ft k VK\zxmM* tt&S^- tr^-b y f (b s 

S) ftwm-eft^fr^fr&mMZtl&o ii Ljt'fgJST Kk^ (TA) ^yn-K^r^^f 

TKu^-eiijlo^ci^^s^t-tr^-ty h (BSS) i*]£>JS-e&v>£>-c&*udf 

, ftll^Ji^-r y ^9 8 0 Cy>>7'L, *7h7-?Tn^-J/3M^Jl/ (N A V) 
j&«S$r3ft*o 4> -e^v^-C^tLfi\ ft IU f y ^ 9 9 0 y t > 4 o 

y79 9 OfcjfeUT, ftS(±^Tt&o 
[ 0 0 9 3 ] 

Ell 0 fcJU ^iOioiifiCJ:?,^ y Fy-^rn^r-ygv^^ F JVJ -fe y F yj 
TOt7n-ft- El 1 0 o fc> ftili^r-? 7' 1 0 0 0 

«J . Xr^l 0 1 O^ijtA^TN CF-End^'7 -fe- £ *Li 0 Z<DXTy 7 
K&^Xit, C F - E n d 2 y -fe--7ti, tIM^*^7°-7t^< , 3 > r- > g > -7 U 
-tf'J* F^^T^^i" &<7> t (iM^^ffi^^ LTV^ 0 XT771 0 2 0 fcisn 

TJi, ^(75^ y -t-i?it>(?)$|M7 K V7 (RA) i^n - Rt^h7K^»*« 
*US!IS*L4 0 tL$lM7FV7 (RA) si^n - Rir^ h7 K^T*44?>lf, fM 
|pii7r77l 0 8 0^ty>77L> * y F 7 - ^ T n 7 - v a > ? F )\> ( N A V ) 
j&«'J -fey h StLfco Lj£»~> MI7KV7 (RA) d«7*n - K^ir^h7KW4 

v> & If. flJtP 1^7771 0 3 OCKo 

[ 0 0 9 4 ] 

J*-r y -7° 1 0 3 0 fcisv*"Cti> ^^-^(D^mr (R A) ^JVf^^y; F7FV 

J*^&&^S^# s «JS*L£o iL$ti7Kl/7 (RA) ^jVf^i-^FrF^t 
fcufcktf, tUfPfi^T^y 71 0 5 O^i: y>77*tS 0 5r#^T Kl/7> (RA) 
^^7>7Kl/7^t,lf, »P Ii7f77l 0 3 5^t^< 0 
[ 0 0 9 5 ] 

77'77l 0 3 5 K.fc^-Ct±, iHaMT FV7 (T A) — 3r^7s F T Fl/7t^4^ 

M^©l^©$fii7FV7 (RA) K J: »9 T KV^?*lft^y*ftOJST* 
4^S^* 4 *«S!l3i*L*o ^LlfM7FV7 (TA) ^^ft 7 f7 F^tifcljflo 
^gdM# s 7;v- 7rtdMt^^ & t> wr, fiJUPti^. -f y 7° 1 0 8 OK^'^yy'L, ^y F 7 
-nnt-v 3 >^^^ (NAV) ^n^hSiiio & L-?- ? T&v^co *u±\ 
PfPfi^-r y 71 0 4 0 KM< 0 
[ 0 0 9 6 ] 

XT" 7 7*1 0 4 0 Kis^Tti, jSHSMT K V7, (TA) ^vjVf^t7 F T FV7T|>4 
^M^<^l* s $il7KV^ (RA) K«fc 19 T K^£;ft7t^;v-7|*J?>)§-C&& 
^^^lJSU? *L£ 0 & LSf 17 (TA) ^v)l/f + i'^h7^7-eii!lIo 

f«I^iS7F^7 (RA) 19 T KV^StLfc^^^^W^JS-C***^^ $0 

#P fi 7; 7- y 7° 1 0 8 0 K V ■¥ > 7° L . ^n7-^7n 7 -73>^nJV (NAV) # s 
'J -fey F £ ti&o tLf 9 "e&v^-e&tu^ iiii7f7 7 1 0 4 5 K*E< o 
[ 0 0 9 7 ] 

Xf7 7 1 0 4 5 fc£v*TI4, B'fiMT Fl/7 (T A) A s 7n- K^-^7s FT Fl/7t* 
4 ^'f ©I 7 VUX (RA) HJ: «5 T Fl/7 $ *L*:7JV- 7|*I<??M*C^ 

V^Stf^WJSat&o ^LSfM7FV7 (TA) ^7n-K^^7h7FV7T^t) 
Mo^coM^$#M7 FV7 (RA) Ci»)7F^?ilfc^^l*IOST^T* 
titf, MfPtiT^y- y 7 1 0 8 0 K *Jv 77L, ^yhy-^Tn^--> 3 >^^F;v (N 
A V ) '7 -fe y F $ *l£ 0 iiL^i-V-ft^cD tui\ fflffl (i* -f y 7 1 0 9 0 v * > 

[ 0 0 9 8 ] 

^CH, Xf7 7 1 0 5 0 K$$\,*Xi±* #ft«§l!7 FF7 (R A) ^-^f7 F 7 
KVX7?&&^S^ s «J£ft& 0 & L^#J§T F'V7 (RA) ^-^^7f7FV7 
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-e£v>&f>fi\ fWfp ti^-r y -f i o 9 o^t v-v y7°-fz> 0 $il7FT^ (RA) ^J- 

-Y ^ F T K U7 t£ h (i\ fWftl Ii7ry7°l 0 5 5 ic < o 
[ 0 0 9 9 ] 

7^y 7° 1 0 5 5 M^Tte, St#MT FV^ (TA) tfx.~*-?7 F T \*V7X^bZ>fr 
IflTKl/^ (TA) ^flM7F>^ (RA) t-^-|-^^S^> RVZnM 
fim^Mj^f- tf*-by > (BSS) rtco^-e^^^^^mU^ ti&o 

(TA) ^^^^^>7KV^t*^ fflTFl/^ (RA) i: — lib, .fio^ 

e>Ji3& s i^ CS*^-- tr^-b y F (BSS) i*]^^-e^)&co-e^^.«\ MfPfi^x ^ 7° i o 
8 0i:y>>^U *7f7-^rny-y 3 y^nJV ( N A V ) d*U -b y F S 0 
4i L-?-9 -c&v^ir&fti^ ^JtP(±x^ 7 7° i o 6 o ^li< o 

[0100] 

1 0 6 0 MV^Tti:, MJIT K V 7, (T A) & o — o<75J-.=.^ F 7* K V 
Xlr&&^S^&^^Jm^#Ji7 FVX (RA) <f)J§^&&^S^WJSlJ£^& 0 & 
LIIB7F>X (TA) i —?<DX.~-F* U F T FV^t* V) ll.o^<7)Ji^ 

^fMTFV^ (RA) <7)M-x? <bff\ $IJf Ii^f77 , l 0 8 0 ^y>>7"t, ^7 

hV-nn^-^/gy^n^ (N A V) j^'J-ky b3 fi&o & ^ -e^v^T^^L 
fi\ ffrljfp liXf7^1 0 6 5i;l<o 
[0101] 

1 0 6 5 t;33V^Tf±, ilflT FV7, (T A) *W JV-^^f ^ J* F T K 1^-C&& 
^^<^^(7)^^^(7)^;v^^r FTF^CTT Kl^ 2 titz7~)u~ y'^coM^^ 
Z>fr : gfri)m%J-£tlZ>o i> L&<MMT VU7 (TA) ^ X YT ^l/X-^&ty R 

^^<7>mfi i ^<oy^-y°ft<r>M'^%>2>?£bff, m®lliX-T y y° 1 0 8 0t~v^>:/U * 
?h7-^TD^Vg^h^ (NAV) t!) s 'J -b y F £ 0 t 3 "C^v^-e$ 

ftmitxT v y° 1 0 7 0 ^!%<o 
[0102] 

7 7' 1 0 7 0 Mv^Tti, g#|7 FV7, (T A) j&*7n- F^r -r ^ FT KVX"e& 
^^§M^<7))|^iei-^i'^ F7FV^i:i^S*f-H^-k? F (BSS) t 
m^**r-¥x^v F (BSS) ft<^M^*&^Stf^lJ3US*t& 0 feLIflTKU 
X (TA) ^7*D-F^f7f7FF7^t)loi|ea-^^^f7FV7C#^J* 
f-a*n (BSS) t leJCX*^-- tf^-b y F (BSS) ft c?)Jg-C& Z> co^&titf 
, Mffl li^r^T'l 0 8 0 *y h7-^7n^r-73>^^ F 'J -b y F £ *t 

&o 'bLf^ -eft^ft £>tf, WMfe^Ty 7 1 0 9 0 CVt >:/-r& 0 -XT' y 71090 

[0103] 

Elllii, Mi^f^MltiS^y F7-^7n^r-y 3 y^^ fjV (NAV) 
Hff77*£;£;^1-7n-^- F-C&So HI 1 1 t'^-Tct #kSfi^-r y y° 1 1 0 0 K 

T^jt *) ^ Xf? 7 1 1 1 0 H^A,T\ To. U-y- a >fi^4, 7 > £ ti^o SP^> 

7*3. yi%f}^ y F £ tiZ> 0 ftffl (i^f 771 1 2 0 ^ t Mfro 

[0104] 

7f771 1 2 0 fc£v*T»4, |(9SM(:ttffl?tiTV^7F^^^f)7F>7^^ 
Et^o LT, 7,7- y y° 1 1 3 0 ^&^T(i, ^tfMtffl L£T YV7^h , -by F Lfc 

7FT7ii 8 0 2. 1 iMmz&i}&umtmm<vum-eik<7>MmM?Li$8 o 2 

. 3llt(:J:m^fffl?tiT^^7FT7^ ffiffl3*i#& 0 Mx_tdf, -t^B^ITC 0 
1 - 8 0 -C 2 - 0 0 - 0 0 - 0 1 K X *)-5-z_hfL& P AU S ET 8 0 2. 3 

lf^P) 8 0 2. 1 Ht^tftfflTiSo 8 0 2. 1 Hfi:^V)T 8 0 2. 3« 
c??ffi(7)mf&^<b^;V^^^X F T FV7^SfffltS r t J; V) , r KV^^MSS*«J#W 
^**#e>*Li 0 fKMWfix-ry 7 1 1 4 O^tit^o 
[0105] 
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115 0 twJISA^-??^. y f7-^Tnt-y a >^ h (NA V) 5& s H$r3 fi& 0 IP*,. 
fiEaSKRfc* 8 0 2. 1 1 ei1&i:fot^^^ll^^7?ti> -fa V- V a V-ffitfctfc 
i4^7-^7n^r-y 3 >^^)V (NAV) £ g ft) 6«j K -b ? h U jgUI £fr fc>fc v> 

O 

[0106] 

& L*-tf>JS* s tl£3UKfc* 8 0 2 . l l eCf^I^t), ^WTKV^mrF 

a >^ MV (NAV) J4-by h L&v^ 0 0J®{4^ LUr7 7*1 1 7 O^tlii 
[0107] 

[3 1 2 {4. i: i s ^ i $f *t^7 (cts) ^^miSin^w 

ffi^T (CTS) It$»^t7n-ft- >T*&o IS 1 2 t^-T «t ? fc, f&M 
\t7sT-yf\ 2 0 0 KT*&i ^ 77'?7"12 1 O^t&^T, (RTS) ^ 

attll©^ y h y-^ rn^r--> 3 >^ h ;v (nav) **MirStL*o 
< ii\ ^<7?Mf4^M^-et4^V^<7)-Cf!Ji^f4^;-r y 7° 1 2 7 O^v-W^i-^o 
[0108] 

77"1 2 4 OCfe^Tti, ^^v-i^ y h £ *i&o ^f-;7l 2 5 0 1^33 V> 

T{4, S:1i«^Tlg# (CTS) O^Hltfr^ 9 4 ^-Wtrn*t&^fcif^is>im% J $ ft 
So IP*.. (RTS) M#«r3l€LfcJifcJ: >9 &mZtit:%S 1 $#*#^T (C 

ts) m^xamwSi^mM^T ccts) =t «9^f^wiJ£ii*iJ-5&#s *i 

[0109] 

t>U $#*MS^T (CTS) #^#tu^^-7^-^ft^TL7t^ fcff, fijfpi4>;^ 
y~f \ 2 6 O^t^c^, ^ y h V — 9 T n -^r - g y ^ y V -ty h Ztl&o £ & & 
<if, $lJfP(4^^y 7° 1 2 7 O^fcy^vW, l&oT, Ifl 1 $#3M1^T (CTS) 

c7)Em^3i#^tt7tiiM^W#^T (CTS) #^i£vM43i#^* (RTS) m-^vn 

m^^L^xm^^^mw^miM^T (cts) #^-t4, ^^v-^ft^i 

ffcJRJS, BP^ltfl|f^7 (CTS) #^*5t^rajEA«**fi£JRM^3SHiS*t, ft 
Il^(7)V?h7-^7D^-y3>'t^Hy (NAV) £^IE H <J -tr y > f & t 
Ci t * S T^ & 0 fWUPfiHK^-r y 7° 1 2 7 0fcSS£, ^I(iH7t^c 
[0 110] 

mi 3 i4, *$&W<D— *tt^i^;*it«»3>-r>->3 >7>J-k"'Jt K (CFP) 

(RTS) €-^<7>^7r££^-r-7n-^- f-e^So H 1 3 =fc $ fc, 

Miili^f 7^ 1 3 0 0 |:Tj&f 19, 77'?7l 3 1 0^i^, (RTS) € 

-^^ff£ti£ 0 IP*>> CK^-r y :/^£iV>T{4, fS§^^7^7t^<?I^S<If 

fflf)^rflsi»ii^'? f ? ntf ^ v-y a >i^^tfif (rts) m^* 

, D7r>y3>7'J-f'UK (CFP) ttfitio IKli^f y^l 3 2 
[0111] 

^7KV7,?tlTl/^^f)tt\ Mtt7f 771 3 3 0^t^< o * *) If , MtP 
f4X -f ^ "7* 1 3 7 0 v ^ > 71" S o 
[0112] 

7s T y -f l 3 3 o K SS ^ X {4, ^?>7-^7n^-i/g>'^h^ (NAV) > -f 



(23) 



JP 2004-535695 A 2004.11.25 



> y 3 > 7 'J - tf 'J i K ( C F P ) K 4r -y b £ fltzm&tfykR £ tLS o , * ~T V ~? 
1 3 4 0 \Z i3V>Tfi, ^7f7-^7n^-y3>^n* (N A V) ^7 b 2 JlfcS 

nnt-yaMn)V (NAV) li3>f>y3>7'J-fiJiF (CFP) 4nc-tr 
■y h 2tl&<DX&Z>j)K (RTS) ##Sr^#Lfcfcg^(i, ^coMii^ <Dfkm 

g£ (RTS) ^KJ£#Lfc»t*Ltffce>1% f«tLT, 

7-^rn^-V3 , /^hJl' (NAV) ^-b? b S *l£^£&5e • $U3UL>fc»t*U*$: h 

tiff, MtPfi^^y/i 3 5 o^trnz, mi$&^$tfB-%K]B&-r& 0 2i>t£<i$, r 

a. V - *y a , ffij£p (± X r- ^7 "7° 1 3 6 0 ^ k V V > "7° L X > 3>r>-/3>7'J 

-tTU^-K (CFP) >t>i:^?)^:I#TO?tLJ 0 HP*,. L^Jgii, 
g& (RTS) #^JS^-f-& iH s ti^v\ iJlli^r? -7° 1 3 7 O^kM.% , j&M 



[0114] 

[0 2] te#Jln-#;VJi>J y*y b *7 - ^ ^£it & M<73— M£r7F"f~0"C&& 0 

[S3] m#M^e>£#M^fc£i^£fH t §o$ufPtfm^73te^#«Bi&f^^^-r[a-e 



[05] £#afM»^T (CTS) 7 1/-A7*-v? b©-WS:*tHf*4, 

[06] *3&§ii k «t * m^mm}im7^mM^^-rmx^^ 0 

[0 7 ] ^l&Kfc J:4flbo#-^]@l#ta:3S^M«:^1-0"C*4o 

[0 8] ^1 1: J: I) Itill^I^ffiW ^^t 7 n - f t - hX&& 0 

[0 9] *^HJ!^J;^#c7)#^-^#^S^M*^-r7n-^-r- hT^^o 

[010] x^m<Dm^mm&mjommt^-ryu-^^~ b-c&* 0 

[0 11] i ^> tof f liJMTJiii 1 7 n - f ^ - M:-&&o 

[012] ^mK±&m<Dm^mm&^mm*^-fyv-^^-h-c&& 0 
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INTERFERENCE SUPPRESSION METHODS FOR $02.11 

(0001) This application claims the benefit of U S- Provisional Application. No. 
50/272,854, filed March 2, 2001, entitled Interference Suppression Methods For 
802,1 1, U.S. Provisional Application No. 60/274,259, filed March 7. 2001, entitled 
Interference Suppression Methods For 802.1 1, U,S. Provision^ Application No. 
60/290,789, filed May 14, 2001, entitled Interference Suppression Methods For 
802.1 1 , which are incorporated by reference herein in their entirety. 

(0002) This application is a continuation of U .S, Application Nos. 1 0/044.91 6 and 
10/045,071, entitled Interference Suppression Methods For 802.11, filed on January 
15, 20O2 = and is rented to U.S. applications \o Interference Suppression Methods 
For 802.1 1 which are filed on even date herewith. These applications are co- 
pending and commonly assigned. 

(0003) Wireiess locai area networks (WLANs) employ a piuraiity of mobile 
network stations, such as data processing devices having wfreiess communication 
capabilities. Access to the wireless medium in such a network »s controlled each 
station by a set media access control (MAO) protocol based on a listen-before-telk 

scheme. 

(0004) IEEE 802.1 1 is a well-established standard for implementing media 
access control. An enhanced version of the 802.11 standard is the 802. 11 e 
standard. 
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£ um &8£it.,l3LQL* Invention 

{0004} In development of quality of service enhancements for the existing 802 1 1 
standard, it is desirable to guarantee the time a packet or frame will be delivered on 
the wireless iocai area networks. However, when hew protocols within new versions 
such as the enhanced 802 1 te standard are introduced, there may be stations on 
the wireless local area networks that may not understand these new protocols. That 
is, there may be older stations in the wireless local area network thai may not be 
equipped to practice the enhanced 802.1 1e standard. Furthermore, not aiE new 
stations practice the enhanced 802,11s standard. Accordingly, the oider stations or 
stations not practicing the enhanced 802.1 1e standard might interfere with the 
enhanced 802 . 1 1 e protocols. 

(0005) Thus, interference may occur that may prevent reception of another 
deseed transmission, or that may cause another transmission to be delayed, so that 
the delayed transmission is no longer useful once received. 

(0006) In accordance with the various exemplary embodiments of tNs invention, 
while a first source station is transmitting on a medium, transmission from a second 
source station that is not ©quipped to practice the enhanced 802.1 1e standard, or 
that does not practice the enhanced 802.1 1e standard, is prevented from starting 
while the first source station is still using the medium. Thus, in accordance with the 
Various exemplary embodiments of this invention, loss of a packet from being 
received by a destination station due to the interference from a second source 
station is prevented, 

(0007) In accordance with the exemplary embodiments of this invention, us*ng 

ciear channel assessment, the source station desiring to use the medium will not 

transmit until it determines that the medium is dear, ?.e. T when ft determines that no 
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carrier or significant signal is present. In accordance with the exemplary 
embodiments of this invention, transmissions earlier in a sequence are provided with 
mformatk?n concerning the transmissions later in the sequence, whereby information 
concerning the later transmissions is used to determine the medium's availability. 
(0QG8) In various exemplary embodiments of this invention, an 802.1 1 duration 
field may be used to indicate periods of timB when no carrier may be present, or a 
non-802.1 1 carrier may be present on the medium. For example, a source station 
may use ths duration field to indicate times where if a transmission is begun from . 
the source station, the source station may cause delay in another transmission. 

(0009) In accordance with various exemplary embodiments of this invention, an 
802.11 source station transmits a signal with a duration field other than that required 
for the. trans mission to prevent transmission by other stations during known 
sequences. In accordance with these exemplary embodiments, the duration fieid is 
used to "spoof, or misrepresent the actual time the medium will be occupied, to 
stations within range of the signal, 

(00010) In accordance with other exemplary embodiments, a specific set of 802. 1 1 
stations, rather than all stations within range of the signal, are involved in the 
spoofing scheme. In accordance with other various exemplary embodiments of this 
invention, the application of the duration field may be further generalized to apply to 
specific sets of stations. By applying group addressing with a duration field, sets of 
stations are determined as to whether the stations should obey the duration field set 
in the signal. Thus, a specific group of stations could be caused to suppress 
transmission. 

{0Q01 1 ) m accordance with various exemplary embodiments of this invention, an 

802.11 source station transmits a signal to an address borrowed from another 
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protocol and already in use, to prevent transmission by particular stations during 
known sequences, in accordance with these exemplary embodiments, the duration 
field is used to 'spoof, or misrepresent the actual time the mod sum will be occupied, 
to stations not recognizing the address as a borrowed address. 
{00012) In accordance with other various exemplary embodiments of this 
invention, the application of the borrowed address may be further generated to 
apply to specific sets of stations. 

{0Q013) In accordance with these various exemplary embodiments of this 
invention, an 602,11 source station transmits to a borrowed address to indicate the 
period of time for suppressing transmission from particular stations. That is, in 
accordance wrth these exemplary embodiments, the borrowed address is used to 
misrepresent to particular stations within range of the signal the actuai time for 
setting the network altocation vectors (NAV). 

{00014) In accordance with other various exompiary embodiments, group 
addressing is provided that only stations in a particular group are caused to set their 
suppression mechanism. 

{0001 5} In accordance with the various exemplary embodiments of this invention, 
a station within range of the transmitted signal will check the duration field and the 
address of the transmitted signal, and set or reset the station's network allocation 
vector <NAV). Thus, a spoofed station will not transmit because the station's 
network allocation vector indicates that the medium is in use, even though the 
station maybe unable to hearth© carrier. 

{00016} In accordance with the various exemplary embodiments of this invention, 

because their network allocation vectors indicate that the medium *s in use. stations 

witNn range of the spoofed signal. Including hidden stations, will be spoofed into 
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suppression, thereby not interfering with unknown or foreign protocols. That fe, in 
accordance with these embodiments, spoofed stations may, for example t 1) delay 
transmission until a more critical transmission has completed, 2} allow unknown or 
foreign protocol to have preferential use of the medium, 3) prevent interference from 
hidden stations, and 4} allow sharing of the medium by overlapping basic service 
sets. 

Brief Description , of the Prawmqs 

(0001 &} FIG. 1 shows an exemplary embodiment of a wireless local area network. 
(0G01 7) FIG. 2 shows an exemplary embodiment of a station in the Wireless local 
area network. 

(0001 &} FIG. 3 shows detailed operation of the method to exchange control 
information when transmuting data from a transmitting station to a receiving station, 
(0001 &} FIG. 4 shows an exemplary embodiment of the request-to-senci (RTS) 
frame format 

(00020) FIG. 5 shows an exemplary embodiment of the ciear-to-send (CTS) frame 
format. 

(00021 } FIG. 6 shows one exemplary method of enhancing the signal transmission 
according to this invention 

(00022) FIG. 7 shows another exemplary method of enhancing the signal 
transmission according to mis invention. 

(0002.3-) FIG. 8 is a flowchart illustrating an exemplary method of enhancing the 
signal transmission according to this invention. 

(00024) FIG. 9 is a flowchart illustrating another exemplary method of enhancing 

the signal transmission according to this invention. 
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(00025) FIG. 10-1 2 are flowcharts illustrating other exemplary methods of 
enhancing the signal transmission according to this invention. 

Detailed Description 

(00026) FIG 1 discloses an exemplary embodiment of a wireless focal area 
network (WLAN). it Should be appreciated that various types of locai area networks 
for forwarding messages to and receiving messages from network stations may b© 
employed iR the various exemplary embodiments of this invention. 

(00027) As shown in FIG. 1 , the wireless local area network 1 0 includes a 
distribution system 100, stations 160-1 and 160-2 provided in a first basic service set 
8SS1 having the same basic service, and stations 160-3 and 160-4 provided m a 
second basic service set BSS2 having the same basic service. For example, 
stations 160-1 and 160-2 «re network stations provided within a cefi under a 
common coordinating function, with one of the stations providing access to the 
distribution system 100 being an access point (AP) to a basic service set. Similarly, 
stations 160-3 and 160-4 are network stations provided within a cell under a 
common coordinating function, with one of the stations providing access to the 
distribution system 100 being an access point (AP) to a second basic service set. 
Stations 160-1 to 160-4 together with the distribution system 100 form an extended 
service set {ESS}, where all stations may communicate with each other without 
involving entities outside of the 802.1 1 media access control (MAC) architecture. It 
should be appreciated that any of the stations 160-1 to 160*4 that are not access 
points may also be mobile network stations. 

(00028) Further, it should be appreciated that the stations 160 1 , 1 60 2 T 1 60-3 arid 

1 60*4 may be connected to other devices and/or networks with which the stations 
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may communicete. Furthermore, though FlG-1 only shows four stations wfthin the 
wireless local area network 10, it should be appreciated that a wireless local area 
network may include more than four stations. That is, it shotrid be appreciated that 
the basic service sets BSS1 and BSS2 may each include more than two stations in 
accordance with this invention. 

(00029) As shown in FIG- 1 , stations 160-2 and 160-3 are also access points (AP> 
that provide access to the distribution system 100 by the basic service sets BSS1 
and BSS2, respectively. The distribution system 10G enables mobile network station 
support to the mobile network stations 160-1 and 160-* by proving the logical 
services necessary to handle address to destination mapping and seamless 
integration of multiple basic service sets. Data moves between the basic service 
sets.BSSI and BSS2 and the distribution system 100 via access points, in 
accordance w&h these exemplary embodiments, because the access points are atso 
stations 160-2 and 160-3 T they are addressable entities. It should be appreciated 
that though FIG. 1 shows basic service sets BSS1 and B$S2 as two separate sets, 
in accordance with various exemplary embodiment of this invention, the basic 
service sets may partially overlap, be physically disjointed, or be physically 
collocated, 

{00030} As shown in FIG. 1 , to send a data message Irom station 160-1 to station 

160-4, for example, the message is sent from station 160-1 to station 160-2 T which is 

the input access point for basic service set BSS1 to the distribution system 100. 

Station 160-2, ss an access point, gives the message to the distribution service of 

the distribution system 100. The distribution service delivers the message within the 

distribution system 100 in such a way that the message arrives at the appropriate 

distribution system destination for the intended station, station 160-4. In the 

-7- 



(35) JP 2004-535695 A 2004.11.25 



exemplary embodiment of FIG, 1 , the message is distributed by the distribution 
service to station 160-3, which is the output access point for basic service set BSS2 t 
and station 160-3 accesses a wireless medium to send the message to the intended 
destination, station 160-4. 

(00031 ) FIG. 2 discloses an exemplary embodiment of a station in the wireless 
local area network, such as a mobile network station. As shown in FIG. 2, a station 
ZQQ is provided with an antenna 220, a receiving unit 240, a transmitting unit 260, 
and a central processing unit (CPU) 280. The mobile network station 200 selectively 
transmits and receives messages* 

(00032) When receiving data, k signal received by the mobBe network station 200 
is received by the antenna 220. demodulated into control information or data through 
the receiving unit 240 Based on the control information addressed at the receiving 
unit 240; the central processing unit (CPU) 280 controls receipt of data by the 
receiving unit 240. 

(00033) In transmitting data, the central processing unit (CPU) 280 identifies 
whether or not the medium is unused for a lima period. M the central processing unit 
(CPU) 280 determines thaf the medium is busy, the central processing unit (CPU) 
Zm proceeds to defer mode, while if the central processing unit [QPV) 280 detects 
that the medium is unused for an appropriate period of time, the transmitting unft 
260 transmits data. 

(00034) FiG. 3 shows detailed operation of the method to exchange control 
information when transmitting data from a transmitting station to a receMng station, 
according to an exemplary embodiment of this invention. As shown in FIG. 3, a 
request-to-send signal (RTS) 81 is used by a transmitting station as control 
information for identifying the medium connectab&ty to a receiving station. A clear- 
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to-send signal (CTS) 82 is used by the receiving station as control information for 
responding to the identification made by the request-to- send signal (RTS) 81. Data 
83 is sent by the transmitting station after The clear-to-send signal ^CTS) 82 has 
been sent- An acknowledgment signal (Ack) 84 ts used by the receiving station as 
control information for acknowledging the data reception of data 83. Subsequent 
data is subjected to a succeeding procedure started by another station after 
confirming termination of the transmission procedure between the transmitting and 
receiving stations, as acknowiedged by the acknowledgment signal {Ack} 84 from 
the receiving station, 

(G0035) As shown in FiG. 3, time intervals such as inter-frame spaces (JFS) are 
provided between frames. A station determines that the medium is idle through the 
use of the virtuaf carrier detection to determine a medium s availably for 
transmission for the intervat specified. As shown in FiG, 3, the inter-frame spaces 
HFS) may include short inter-frame spaces (SEFS), PC? inter-frame spaces (PlFS), 
and DCF inter-frame spaces pIFS). 

(00036) As shown in FIG. 3 T short inter-frame spaces (SlFS) are used as gaps 

between exchange procedures. For example, as shown in FIG. 3, the short inter- 

frarrve spaces (SIFS) 81 6 T 812. and 813 are used respectively as gaps between the 

requesMo-send (RTS) frame 81. the clear-to-send (CTS) frame 82, the data frame 

83, and the acknowledgment (Acfc) frame 84, for exampte, A shod inter-frame 

space (SiFS) indicates the time from the end of the *ast symbol of the previous 

frame to the beginning of the first symbol of the preamble of the subsequent frame 

as seen a* the air interface. The short inter-frame space (SIFS) is the shortest of the 

interna me spaces and is used when stations have seized the medium and need to 

keep the medium for the duration of the frame exchange sequence to be performed. 
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Using the smallest gap between transmissions within the frame exchange sequence 
prevents other stations, which are required to waif for the medium to be idie for a 
longer gap, from attempting to use the medium, thus giving priority to completion of 
the frame exchange sequence in progress. 

(00037) As shown in FIG. 3 T DCF inter-frame spaces (DIPS) are used by stations 
operation under the distributed coordination lunction (DCF) to transmit data frames 
and management frames. A station using the distributed coordination function 
(DCF) transmits a data frame if the virtual carrier detection mechanism determines 
that the medium is idle. As shown in FlG. 3. at a starting point of the exchange 
procedure from a transmuting station to a receiving station, DCF inter-frame space 
(DIFS) 81 1 is spent for confirming connectability fchannei occupation status) on the 
medium for transmission of the request-to-send signal (RTS) 81 . Further, as shown 
in FIG. 3, after date 83 has been delivered, supplemental DCF inter-frame space 
(DIFS) 814 is spent, and the station performs a backoff procedure. 

(00038) A data frame format comprises a set of fields that occur in a fixed order in 
all frames- These fields are used to indicate the identification of the baste service 
set, the address of the source station T the address of the destination station, the 
address of the transmitting station and the address of the receiving station, for 
example. FM3s. 4 and 5 show exemplary Embodiments of the frame formats 
according to this invention. 

(00039) FIG. 4 shows an exemplary embodiment of the request-to-senrj <f?TS) 
frame format. As shown in F!G. 4, the fec,uest-to-send (RTS) frame 400 includes a 
frame control field 410 for frame control, a duration field 420 for the duration, a 
receiving station address field 430 for the address of the receiving station, a 
transmitting station address field 440 for the address of the transmitting station, and 
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a frame check sequence field 450 as a calculation field for a parity check. In the 
request-to~sef}d frame format of FIG. 4 T the receiving station address is the address 
of the station that is the intended immediate recipient of the pending directed data or 
management frame. The transmitting station address is the address of the station 
transmitting the regwesMo-send (RTS) frame 400, 

(00040) FIG. 5 shows an exemplary embodiment of the dear-to-send (CIS) frame 
format As shown in FIG, 5, the deaMo-send (CTS) frame 500 includes a frame 
control freJd 510, a duration fleid 520, a receiving station address field 530, and a 
frame check sequence field 550. in the clear-to-send (CT$) frame format of FIG, 5, 
the receiving station address is the address copied from the transmitting station field 
440 of the immediately previous request-to-send (RTS) frame 400 to which the 
clear-to-send (CTS) frame 500 is a response. 

(00041 ) For a station to transmit, using virtual and physical carrier detection, the 
station determines if another station is transmitting, if no station is determined to be 
transmitting, the transmission may proceed. The transmitting station ensures that no 
other station is transmitting for a required duration before attempting to transmit. If 
another station is determined to be transmitting, the detecting station defers 
transmission until the end of the cunefst transmission. 

(00042) The request-to-send (RTS) and the clear-to-send {CTS) frames 400 and 

500 are exchanged prior to the actual data frame to distribute medium reservation 

information to announce the impending use of the medium, tn accordance wrth an 

exemplary embodiment, the request-to-send {RTS) and the cle&r-to-send (CTS) 

frames 400 and 500 contain a duration field that defines the period of time that the 

medium is to be reserved to transmit the actual data frame and the returning 

acknowledgment frame. All stations within the reception range of either the 
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originating station which transmits the request-to-send (RTS) signal or the 
destination elation which transmits the clear-to-send (CTS) frame learns of the 
medium reservation. Thus, a station can be unable to receive from the originating 
statksn yet still know about the impending use of the medium to transmit a data 
frame, 

(0004S) The request-to- send (RTS) and clear-to-send (CTS) signals 81 and 82 
contain Information to set the network allocation vectors (NAV) for the stations whhfn 
the range of the signals. In FIG. 3, each network allocation vector (NAV) field 821 in 
822 shows the information contained in the request-to-send (RTS) and clear~fc>send 
(CTS) signals 81 and 82. respectively. 

(OQ044) The network allocation vector (NAV) maintains & prediction of future traffic 
on the medium based on duration information that is announced in the request-to- 
send (RTS) and dear-to-semi (CTS) frames 81 and 82 prior to the actuat exchange 
of data, 

( 00045) A station receiving a valid frame updates the station s network allocation 
vector {NAV) wHh the information received in the duration field contained in frame- 
As shown in FIG, 3, stations receiving the request-to-send (RTS) frame 81 set the 
network allocation vector <NAV) 821 tn accordance with the request-to-send (RTS) 
frame 81 , while stations only receh/ing the ctear-tosend (CTS) frame 82 set their 
network allocation vector (NAV) 822 in accordance with the clear-to-send (CTS) 
frame 82, resulting in thB lower network allocation vector (NAV) as shown in FIG. 3. 

(00046) At the nominai beginning of each contention free period (CFP) r the access 

point (AP) senses the medium. When the medium is determined to be idle for a 

period of time, the access point (AP) transmits s beacon frame. After the initial 

beacon frame, the access point (AP) waits for at least another period of time, and 
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then transmits one of 1) a data frame, 2} a CF-Pol! frame with which the access 
point (AP) requests one of the stations to transfer a data packet, 3} a Da!a+CF-Poli 
frame which contains a poll and data for the poHed station, or 4) a CF-End frame 
whicn indicates the end of the contention free period <CFP). 

(00047) in the exemplary embodiment in FIG. 3, at a starting point of the exchange 

procedure from a transmitting station to a receiving station, DCF inter-frame spaces 

(DIPS) 81 1 and 814 are spent in the contention period (CP) for confirming 

connectab&ty {channel occupation status) on the medium for transmission of the 

request-to-send signal &1 . In accordance with other various exemplary 

embodiments of this invention, to confirm connectability on the medium for 

transmission of the request-to-send signal (RTS) S1 , shorter PCF irrteMrame spaces 

(PIFS) may be used instead of the DCF inter-frame spaces (DIPS) 8 11 and 514 with 

the request-to-send si$na! (PTS) transmission. Thus, by using the PCF inter-frame 

spaces (PIFS), priority access to the medium may be obtained. 

(00G48) Though the shorter PCF inter-frame spaces {PIFS} are not normally used 

outside of the 802. 11 contention free period (CFP) and a request-to-send signal 

(RTS) is normally only transmitted in the contention period (CP), in these exemplary 

embodiments, a request-lo-send signal (RTS) could be used in the contention free 

period {CFP) or a PCF interTrame spaces (PIFS) could be used in the contention 

period {CP) so as to prevent various stations from transmitting at inappropriate 

times. In these embodiments, receiving stations would behave in a predictable 

manner and would be suppressed, potentially reducing the possibility of interference. 

(00049) Transmission of a frame from station 160-1 to stailon 160-2 of F?G. 1, for 

example, may not bo heard by another station wishing to use the medium to transmit 

subsequent data because the another station may be too far away, or mere may be 
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intervening obstacles. In addition, transmission of the subsequent data may 
interfere with the transmission of data 83 if the another staUon transmitting the 
subsequent data does not understand the protocol of station 160-1 transmitting data 
83. Without enhancements, the another statton may start to transmit the 
subsequent data while the first station, station 16G-1, is still using the medium. 
Accordingly, the receiving station for data 83, station 160-2, for example, may hear 
both transmitting stations 160-1 and the another station transmitting the subsequent 
date, and the data 83 being received will be lost due to the transmission of the 
subsequent data from the second transmitting station. 

(00050) As discussed above, in accordance with exemplary embodiments of this 
invention, the request-to-s&nd (RTS) and dear-to-send (CTS) signals 81 and 82 
include information which indicates the availability of the medium for the 
subsequent transmission of the subsequent data. For example, requ esMo-send 
(RTS) and clearto-send (CTS) signals 81 and 82 may include a duration va^e in 
the duration field to indicate medium availability. A station within the range of the 
signal will check the duration field of the signal, and update the station's network 
allocation vector (NAV) to indicate when the medium is known in advance to be 
busy. Then, even if no carrier is sensed on the medium, the station mH not transmit 
as it knows the medium is in use, even though it maybe unabfe to hear the carrier. 
That is, in these exemplary embodiments of this invention, the 802, T1 duration field 
is used to indicate periods of time when no carrier may be present, or a non-802.1 1 
carrier may be present, and the duration field is used to suppress transmissions 
from stations so as to avofd interference from the suppressed stations. 

(00051 > FIG. 6 shows one exemplary method of enhancing the signal transmission 

according to this invention, tn this embodiment the duration field se* to a 
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predetermined value other than the duration time for the subsequent transmissions 
is sent by a transmitting station, and the stations within the range of the sent signal 
will update their network allocation vector (NAV) in accordance with the set duration 
field value. 

(00052) As shown in RG. 6, the network allocation vector (NAV) for the stations 

within the range of the transmitted signal 80, such as 3 clear-to send signal (CTS) or 

request-to- send signal (FITS), is set to be greater than the time required for 

subsequent transmissions Tx1 T Tx2 T ... Txtv by the stations within the range. 

Because the stations within the range and obeying the duration field may believe the 

duration field represents the time N will take for transmissions immediately following 

the sequence, the obeying stations are in essence being spoofed by the transmitting 

station. That is, the duration field is not being used by the transmitting station for its 

intended purpose of representing the time it will take for transmissions immediately 

following the sequence. Rather, the duration field is used by the transmitting station 

to indicate times to suppress the transmissions Txt, Tx2„.. TxN by the stations 

within the range of the signal 80. where if the suppressed transmissions Tx.1, Tx2,... 

TxN have begun, another more critical transmission may be delayed, a protocol 

other than 802.1 1 which might be undetectable to the 802.11 station may interfere 

with the 802,11 station, or the transmitting 802.11 stations may interfere with a 

foreign protocol or advanced 802.11 protocol. Thus, in RG. 6> during the 

suppressed time period set by the network allocation vector (HAV), transmissions, 

Tx1 , Tx2.. . TxN from the stations obeying the duration field are suppressed. By 

spoofing to the stations obeying the duration field, it is possible to get the obeying 

stations to exhibit behavior for which it was not originally programmed, such as 

delaying the transmissions Tx1, Tx2,... TxhJ until a more critical transmission has 
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completed or suppressing transmission so that undetectable protocols may not 
interfere. 

(00053) in the network of FIG. 1, if station 160-2 Wishes to prevent another station 
from causing a beacon from being transmitted beyond the target beacon transmit 
lime (TBTT), for example, station 160-2 may send a signal to another station such 
as station 160-1 containing a duration time that exceeds the normal requirements of 
the protocol so as to cover any time remaining between the current time, and the 
next target beacon transmit time. Station 160-1 and other stations within range of 
the sent signal wili not realize that the duration fieid is incorrectly set, and might even 
propagate the signai further by retransmitting the duration field. Thus, in this 
example, station 160-2 would send a signed such as a request-to«send signal (RTS} T 
to station 160-1 with the duration field set to cover the remaining time to the target 
beacon transmit Ume, and the receiving station 160-1 would respond wHh a dear-to- 
send signal (CTS) whose duration woukl be set to cover the remaining time to the 
target beacon transmit time as well. AH stations within range of the request-to-send 
signal (RTS), c!ear4o-$end signal (CTS). or both would set their network allocation 
vectors f,NAV) so as not to attempt transmission again until after the target beacon 
transmit time, 

(00054) In accordance with other exemplary embodiments of this invention, the 

application of the duration field may be further generated to appiy to specific sets 

of stations rather than all stations within range. That is r in accoidance with these 

exemplary embodiments, only specific sets of stations are spoofed by the duration 

flaw. For example, enhanced stations under the 802.11 e or later standard couid 

appiy group addressing with the duration field to determine which sots of stations 

should obey the duration fteld, and which should ignore it Thus, a specific group of 
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stations, such as legacy stations which do not apply the enhanced S02.1 1e 
standard, could be caused to suppress transmission. That is, because stations 
applying the enhanced 802. 1 1 e standards may already contain protocols that 
prevent them from transmitting at a suppressed time and the legacy stations which 
do not apply the enhanced 802.1 1e standards do not contain these protocol, these 
legacy stations may be treated as a special group. In this case, the transmitting 
station sends the signal only to the group of legacy stations. 
(00055) A transmitting station wishing to brock usage of the medium by a set of 
stations sets the duration field for the length of time during which usage of the 
medium is to be restricted l Other parameters in the transmission determine which 
specific group of stations should recognize the value of the duration field L Stations 
not in this specific group would ignore the value of the duration field. Thus, in the 
example of FIG. 6, if the transmitting station wishes to block usage of the medium by 
a group of legacy stations^ suppressed transmissions Txl , Tx2. . - JxH within the time 
period set by the network a i location vector (NAV} would only be transmissions from 
legacy stations. 

(GQ{}5$) In an exemplary embodiment, a transmitting station such as an access 

port (AP) may send a signal, such as the dear-to-send signal (CTS), to a group 

address. In group addressing, the station transmitting to the group address has 

access to lists of assigned group addresses and the properties for membership in 

each of these addresses, A station within rar>ge of the clear-to-send (CTS) signal 

may identify rf the receiving station address (HA) of the sent signal is a group 

address and whether or not the station belongs to that group. A specific set of 

Stations, such as the stations applying an enhanced 802.1 1e standard, woitkJ ignore 

the duration field of the cfear-to-send signal {CTS} if the receiving station address 
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{RA) in a dear-to-send signal (CIS) were set to the group address. The specific set 
af stations would then surmise that the transmitting station was spoofing the stations 
that are no! applying the enhanced 802.1 1 standards, such as legacy stations. The 
stations applying the enhanced 802.11 standards wouSd ignore the duration field in 
the dear-to-send signal cEeaf«to-se«d ^CTS>, and stHi would be tree to transmit. 
Since stations applying the enhanced 802.1 1 standards in accordance with this 
invention know not to delay the beacon from the transmitting access port (AP), the 
stations applying the enhanced 302.11 standards are free to use the medium. On 
the other hand, legacy stations and other stations which do not apply the enhanced 
802.11 standards would not detect that they are being spoofed, and we-utd set their 
network allocation vectors for the duration vaiue in the clears send signal fCTS) so 
as not to transmit. Thus, the spoofed stations are prevented from transmitting at the 
target beacon transmit time and deia^ng the beacon from the transmitting access 
point (AP). 

{00057 } In various exem plary embodiments, a station applying the 802. 1 1 
standard may borrow an address already in use for a similar purpose by a related 
standard, such as the purpose of pausing transmission in the related standard. For 
example, an 602. 11 frame may borrow a multicast address for pausing 
transmissions from the 802.3 standard to suppress transmissions from particular 
stations in the 802.1 1 standards in these exemplary embodiments, upon receipt of 
the 802 1 1 frame containing the borrowed 802.3 multicast address, a station not 
practicing the enhanced 802.11 e standard, such as a legacy station, may assume 
that the legacy station is addressed by the mult feast address, may set the network 
allocation vector (NAV) of the legacy station \n accordance with the duration value in 
the 802.1 1 frame, and will not transmit. 
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(0005 8) On the other hand, a station practicing the enhanced 802,1 1e standard 
recognizes that the address of the SQ2.11 frame is a borrowed multicast address, 
and will check to ascertain that the enhanced 802.1 1e station is not in the addressed 
group, and thus, not set the network allocation vector (NAV). Thus, unlskethe 
pausing effect in the 802.3 standard, the borrowed 802.3 multicast address is used 
in the 802-1 1 standard to sjgnai to stations, such as the enhanced 802.1 1e stations, 
that the enhanced 802. 11 e stations need not suppress transmission. By reusing a 
multicast address, advantages such as saving address space may be obtained. 

(00059) Table 1 shows an exemplary embodiment of the effects of a dear-to-send 
(CIS) signal an stations within range of the signal. It should be appreciated that 
since a legacy station (LSTA) wjM aEways set its network allocation vector (NAV) 
accordin-g to the received Signal, effects on tegacy stations are not shown in Table 1 . 

TABLE 1 



Message 


RA 


Effect 


CTS 


STA 


Set HAV 


• CTS 


group 


Set WAV if not irt GfOup 


CTS 


frroaOcast 


Set if ffeg&cy station 



(00060) As shown in Table 1 . when a ciear-to-send (CTS) signal is transmitted, if a 
station (STA) Identifies that the receiving station address (RA) in the dear-to-send 
(CTS) signal is the station's own address, that is. a unicast address, the siarjorc will 
set the station s network allocation vector (NAV) in accordance with the received 
cleer-to-send (CTS) signal. If the station identifies that the receiving station address 
{RA} of the clear-to-send (CTS) signal is that of a group address, that is, a multicast 
address, the station will set the network allocation vector (NAV) if the station ts not in 
the addressed group. Alternatively, the protocol may be defined such the station 

seis its network altocatton vector (NAV) if the station is a member of the multicast 
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address. If the receiving station address (RA) of the clear-to-send (CIS) signal is a 
broadcast address, the station will set it network allocation vector (NAV) only if it i» a 
legacy station thai does not practice the enhanced 802. 11e standard. 

(00061) It should be appreciated thai, while a station trans nrsitting a clear-to- send 
signal (CTS) may usually expect signals sent in response, in accordance with the 
various exemplary embodiments of this invention, the ciear-to-send signal (CTS) is 
mereiy sent tor setting the network allocation vector (NAV), and thus, no other 
responses are expected by Ihe station transmitting a elear-to~send signal (CTS). It 
should be appreciated that similar provisions with, for example, 602.1 1 data or nuli 
frame, that is a data frame containing no data, may be applied in accordance to this 
invention. 

(00062) in accordance with other exemplary embodiments of this invention, a 

requirement for resetting network allocation vectors when a clear-to-send (CTS) 

signal is not detected after a request-to-send {RTS) signal, or when no frame is 

detected within a predetermined time period of a request-to send (RTS) signal, is 

added, in an example, if some of the stations in a basic service set (BSS) are 

legacy stations which require resetting the network allocation vectors when a clear- 

to-send (CTS) signal is not detected, an additional message such as an additional 

dear-to-send {CTS} signs E may be sent to the broadcast address or to the sender's 

own address. This additional clear-to-send (CTS) signal or any other similarly 

encoded frame may be transmitted immediately after the first clear-to-send (CTS) 

signa} response to the requesl-to-send (RTS) signal, or otherwise may immedlateSy 

follow the request-to-send (RTS) signal. A station not hindered by this requirement, 

such as stations practicing enhanced 302.11 e standards, may not be affected by the 

additional clear-to~send sigral {CTS}, since the addfttorari clear-to-send (CTS} signs! 
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contains a duration value corresponding to the same network time for resetting of 
the network allocation vector (NAV) as the prior requesMo-send (RTS) and clear-to 
send (CTS) signals The stations receiving the additional clear-fa-send (CT$) signal 
may defer resetting their network allocation vectors untji me deseed duration had 
expired. 

{Q0063) Additional, in protocol sharing, for example, by having the station that 
sends the requesMo-send (RTS) signal also send the additional dear^osend (CTS) 
signal, stations which have problems in hearing the first clear-to-send (CTS) signal 
may be prevented from incorrectly resetting the network allocation vector (NAV). 
Thus, the setting of the network allocation vector (NAV) to that of the request-to- 
send (RTS) signal may be guaranteed, and the medium may be reserved 
appropriately. 

{00064) It should be appreciated that this invention is not limited to sending of asn 
additional cfear-to-send (CTS) signal after the first clear-to-send (CTS) signal, and 
that other message types such as a null, acknowledgement signal or data frames 
could be used to perform the same function as the ctear-to-send (CTS) signal. 
(00065) Table 2 shows an exempJary embodiment of the effects of a request-to- 
send (RTS) signal on stations within range of the signal. It should be appreciated 
that otfw similar encodings may be developed by those skied in the art using the 
principles disclosed In th& invention, As in Table 1 , since a legacy station will 
always set its network allocation vector (NAV) according to the received signal, 
effects on legacy station are not shown in Table 2. 
TA.Bi.EE 2 



Message 


TA 


RA 


Effect 


RTS 


urweasll 


iH-Bcastt 


•Set NAV if not m safne BSS 


RTS 


yrueastl 


usiicast2 


Set NAV, Rasper. G~l 5 Ob. NA\ for CTS 
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RTS 


broadcast 
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eRTS 
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muttieastl 


Set fv-AV * rrct in same Group 
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broadcast 


S*t NAV 



(€0066) As shown In Table 2, when a request-to-send (RTS) signal is transmitted, 
a station identifies th& transmitting station address (TA) and the receiving station 
address (RA) tn the request-lo-send (RTS) signal, and sets the station's network 
allocation vector (NAV) accordingly. As shown tn Table 2, if the .transmitting station 
address (TA) is of a first unicast address (unicastt ), the station will set its network 
allocation vector (^AV} if 1 } the receiving station address (RAJ is a broadcast 
address, 2) the receiving station address (RA) Es also of the first unicast address 
(uracastl) and the station is in the same basic service set as the first unicast 
address (unicastt). or 3} if the receiving station address (RA) is a multicast address 
(murticastl) and the station is not in the same group as the addressed group. 
Further, if the receiving station address is another unicast address (unicast2) F the 
station wiii set its network aftaeaUon vector (NAV) accordingly, respond with a clear- 
to-send {CTS} 3ignal if the station's address es the another unicast address 
(unicaal2), and obey the network allocation vector (NAV) in the clear-to-send (CTS) 
signal. 

(00067) As shown in Table 2 T rf the transmitting station address (TA) is of a first 

multicast address (multicast 1 ). the station wrir set its network allocation vector (NAV) 

the receiving station address (RA) is a broadcast address. Further, if the receiving 

station address (RA) is also of the first multicast address (multicastl) or another 

-22- 



(50) JP 2004-535695 A 2004.11.2 5 



WO U2rtmfc5ll FCT/lfS92/tt643S 

multicast address (mu£tjcast2), or a unicast address (uoicastt J, the station win set its 
network allocation vector (HAV) accordingly if the station & not in me addressed 
group of the first multicast address (multicast^ respond with a dear-to-send (CTS> 
signal if addressed by the receiving station address (RA) b fgnore the network 
allocation vector (NAV) for transmitting the clear-fo-send (CTS) signal, but obey 
physical clear chains! assessment (CCA), It should be appreciated that it fs also 
possible to encode the message such that the network allocation vector (NAV) is set 
if the station is En the addressed group of the first multicast (mutticastl )_ 
(0GG6&} Further, as shown in Table 2, If the transmitting station address (TA) is of 
a broadcast address (Broadcast), the station wiit set its network allocation vector 
(NAV) if 1) the receiving station address (RA> is a broadcast address, 2) the 
receiving station address (RA) is also of the first unicast address (unicastl > and the 
station is in the same basic service set as the first unicast address (unicastl), or 3 J if 
the receiving station address (RA) is a multicast address (mutticastl } and the station 
is not m the same group as the addressed group, 

(00069) in a contention free period (CFP), a station must be able to determine 

when to ignore the network allocation vector (NAV) of the request-to-send (RTS) 

signal and when to obey the network allocation vector (NAV) of the request-to-send 

(RTS) signal- That !s t though the network allocation vector (NAV) of ail stations are 

set during the contention free period (CFP), when a station receives a request-to- 

send (RTS) signal, the station must respond to the request-to-send {RTS) signal. 

However, if the station's network allocation vector (NAV) is set, the station may not 

be able to respond if the station is reserved for a period of time on the medium. 

Thus, as shown in Table 2, if a request-to-send signal (RTS) Is received during a 

contenlion free period (CFP), the station must remember why its network allocation 
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vector (NAV) is set, and the station must be able to determine when to ignore and 
when to obey the network allocation vector {NAV}. 

(00070) It should be appreciated that the use of the techniques of this invention 
coukJ be for sharing with a non-802 .1 1 protocol, if the medium is to be reserved for 
a period of time for use by a non-802 11 protocol, the transmitting station could send 
a message with the duration field set so as to prevent use of the medium by 802.1 1 
stations when another protocol is active. For example, as shown in FIG. 7, a station 
practicing me enhanced 802 1 1e standards coufd send a signal 80, such as a clear- 
to-send signal <CTS) r to ftself with a duration field set to a specified duration value. 
Afi stations including stations practicing the enhanced 802.1 le standards would set 
their network allocation vectors (NAV) accordingly. The other unknown or foreign 
protocol would then have preferential use of the medium during that specified 
duration value interval The stations practicing the $02,1 1 standards within the 
range of the ctear4o~send signal {CTS) wouid set their network allocation vectors so 
as not to use the medium, even thought they might not be able to detect the other 
protocol. 

{0G071 ) It should be appreciated that, in accordance with this Invention, a station 

practicing an 802. 11 e standard or some future enhanced 802. 11 version may 

introduce a new protocol within the standard- For example, a token passing scheme 

may be introduced within the 802.1 1b enhanced standard, or an unscheduled 

contention free period (CFP) may be introduced between a transmitting station, such 

as the access point (AP) k and a subset of stations. In accordance with various 

exemplary embodiments of this invention, the new protocol is specific to a group of 

stations, and stations that are not in the specific group are set to suppress 

transmissions, in these exemplary embodiments, the transmitting station may send 
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a request-to -send signal (RTS) from itself, for example, to the group's multicast 
address in which the duration time would be set for a specify extended period of 
time. Stations not in the group are sat to suppress transmissions, white the 
transmitting station implements a protocol of its choosing 

(00072) In other exempt ary embodiments of this invention, an 802.1 1 CP-End 
message may be used to indicate the end Df the period of time for suppressing 
transmission other then the trne indicated by the duration value. Thai is. though tfie 
CF»End message is normally only used in the 802. n standards to indicate the end 
of the contention free period (CFP), in accordance with these embodiments, the CF- 
End message may be used for other purposes. For example, a source station may 
use the CF-End message to indicate times where if a transmission from the source 
station has ended and no further delay of other transmissions Js required, the source 
station may cause transmissions from all stations that had suppressed their 
transmissions to resume transmitting by resetting a suppression mechanism. 

(00073) In accordance with the various exemplary embodiments of this irwention, 
the S02 ,1 1 source station transmits a CF-End message at times other than the times 
indicating expiration of the contention free period (CFP). to prevent transmission by 
other stations during known sequences. That is, in accordance with these 
exemplary embodiments, the CF-End message Is also used to spoof stations withm 
range of the signal by lying about the ending of the contention free period (CFP). A 
station within range Of the CF-End signal will update the station's network allocation 
vector (NAV) to indicated the reset time of the network allocation vector (NAV). 

(00074) Thus, if a transmitting station decides that it no longer needs the additional 

time set aside by the duration field in the request-to-send signal (RTS), for example. 

the transmitting station may send a CF-End to the broadcast address„ The CF-End 
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would cause all stations within the range of the CF-End signal to reset the stations' 
network allocation vectors so as to shorten the time set aside from that originally 
specified in the duration field. Similarly, if the previous transmission has ended but 
the network allocation vector (NAV) has not indicated the end of the suppression 
duration, as set by the CF-End signal, the station will no! transmit because the 
station's- network allocation vector Indicates that the medium is stilt in use. 
(00075) it should be appreciated that the application of the enhanced CF-End also 
can be extended to group addressing so that or^y stations in a particular group are 
caused to reset their suppression mechanism. 

{QG076) Table 3 shows an exemplary embodiment of the effects of a CF-End 
signa? on stetsons within range of the signal As in Table 1 and Table 2, since a 
legacy station will always set its network allocation vector (NAV) according to the 
received signal, effects on legacy station are not shown in Table 3, 
TABLE 3 
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(00077) As shown in Table 3, when a CF E nd signal is transmitted, a station 
identifies the transmitting station address (TA> and the receMng station address 
<RA) in the CF-Ervd signal, and sets the station's network allocation vector (NAV) 
accordingly. As shown in Table 3. if the transmitting station address (TA) is of a first 
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unicast address (ufiicasll). the station resets its network allocation vector (NAV) if 1} 
the FeceMng station address (RA) is. a broadcast address, 2) the receiving station 
address {RA) & also of the first unicast address (unicast 1 ) and the station is in the 
same basic service set as the first unicast address (unjcastl), or 3) if the receiving 
station address {RA) is a multicast address (multicast"!) and the station is in the 
same group as the addressed group. Further, if the receiving station address is 
another unicast address (unicast2) 1 the station resets its network allocation vector 
{HAV) accordingly rf the address of the station is the second unicast address 
(unicas!2), 

(00078) As shown in Table 3, if the transmitting station address (TA) is of a first 
multicast address {multicastl ), the station resets its network allocation vector (NAV) 
if 1) the receiving station eddress (RA) ts a broadcast address, 2} the receiving 
station address {Ft A) is also of the first unicast address (unicast 1 ) and the station ss 
in the same group as the addressed group H or 3) if the receiving station address 
(HA) rs also the first multicast address (multtcasU) and the station is in the same 
group as the addressed group. Further, if the receiving station address is another 
multicast address (mu^castf), the station resets its network allocation vector (NAV) 
accordingly if the station is in the second group, 

(00079} As shown in Table 3, if the transmuting station address {TA} is of a 

broadcast address {Broadcast), the station resets its network allocation vector (NAV) 

if 1) the receiving station address {RA) Is a broadcast address. 2) the receiving 

station address (RA) is also of the first unicast address (unlcastl ) and the station is 

not in the same basic service set as the first unicast address (unicastl ),sr3) if tha 

receiving station address (RA) is a multicast address {multicast > and the station is 

not in the same group as the addressed group. 
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(00080) It should be appreciated that the methods of this invention may be applied 
in overlap mitigation of basic service sets (BSS>. That is, the methods may be 
applied when two or more 802.1 1 basic service sets {BSS) operate in the same 
area, in such cases, in accordance to various exemplary embodiments of tNs 
invention, the transmitting stations treat each other as foreign protocols, and 
suppress transmissions within their own basic service sets {BSS} at scheduled times 
as discussed above. Thus, in the example shown in RG. 6 t the suppressed 
transmissions Tx1 . Tx2, . TxN are thus transmissions within each basic service set 
(BSS}. In these embodiments, the basic service sets {BSS* may take turns sharing 
the medium. 

(00081 } In an exemplary embodiment the station groups are defined as all 
stations existing ki a basic service set that interfere with other basic service sets. In 
this exemplary embodiment, group addresses are assigned corresponding to each 
of the groups. When a first basic service set and a second basic service set of a 
plurality of basic service sets arrange a time such that the first basic service set is to 
suppress interfering transmissions, the transmitting station for the first basic service 
set may issue a signal such as a clear-to-send (CTS) signal to the group defined as 
interfering with the second basic service set. Thus, the impact to the first basic 
service set is minimized, as only stations interfering with the second basic service 
set are suppressed. 

(00052) It should be appreciated that the network allocation vector (NAV) for a 
given station may continually be set, due to suppression for the Contention Free 
Period <CFP) from several surrounding basic service sets (BSS). Accordingly, the 
continual set station may never have the chance to transmit 

(00053) In accordance with other various exemplary embodiments of this 
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invention, a suppressed station may send a signal, such as a dear-to-send (OTS) 
signal, in response to a request-to-send (RTS) signal from the access point (AP) of 
the suppressed station's own basic service set (BSS>, to the stations addressed 
from one of the groups suppressing it. That is. the suppressed station would send a 
clear-tosend signal (CTS) to the group indicated by the transmitting station, ignoring 
the suppressed station's own network aHocation vector (NAV). The suppressed 
station would first wait foF the medium to be physically deaf of any messages using 
physical earner sense on the medium. When the access point (AP) from the 
suppressed station's own basic service set (BSS) hears the deaMo-send (CTS) 
signal from the suppressed station, the access point {AP) would then know that one 
set of interfering stations were suppressed. The access point (AP) then sends aCF- 
End message from itself, to the suppressed station. This would clear the 
suppressed station's network allocation vector f,NAV>, and allow the cleared station 
to transmit for some period of time. The transmitting station mgy repeat this process 
with several groups of interfering stations in a row if necessary tmtil the cleared 
stations could transmit in a clear medium 

(00084) In essence, in accordance with the various exemplary embodiments of the 
present invention, the use of signals such as the request- to~send signal (RTS), the 
clear-to-send signs? {CIS}, and CF-End would create an unscheduled contention 
free period (CFP), that could be used to implement the normal contention free period 
(CFP) protocol, or another protocol that might be of use in future versions of the 
602.11 standard. 

(00085) it should be appreciated that enhanced stations according to various 

exemplary embodiments of this invention may be sensitive to why a network 

allocation vector (NAV) is set. If, for example, the enhanced station could 
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differentiate between the network allocation vector {HAS/) being set because it was 
in a contention free period (CFP) or being set by a recently transmitted message 
frame such as data, request-to- send signal request-to-send (RTS), or ciear-to-send 
signal (CTS), far exampte, tt may chose to ignore the network allocation vector 
(NAV) only for the contention tree period (CFP) T and obey the network location 
vector (NAV) if it would interrupt an ongoing 802-11 frame exchange sequence- In 
this example, the standard practice of transmitting the cleaMo-send signal (CTS) 
after a short inter-face time interval (SIFS) would be used. However, if clear channel 
assessment were not idle, or the network allocation vector (NAV) was caussng 
suppression due to an ongoing frame exchange sequence, no clear-to-send signal 
(CTS) response would occur. Thus, according to these various exemplary 
embodiments of this invention, the station transmitting the request-to-send signal 
(RTS) would realize that if no clear-to-send signal (CTS) response is heard after a 
short snter-face time interval (SJFS), the station must be suppressed. At that point, 
the transmitting station could either retry the requesMo-send signal (RTS)orgfve up 
until a later time. 

(€0086) It should be appreciated that in accordance with these exemplary 
embodiments, a PCF inter-face time interval (RFS) may be used for the retry to 
maintain access priority on the medium, even outside of the contention free period 
(CFP), and that the requesf-to-send (RTS) and cleaMo-send (CTS) frames may also 
be allowed within the contention free period (CFP), 

(O0OB7) FIG. 8 is a flowchart illustrating a method of updating the network 

allocation vector (NAV) in accordance with sn exemplary embodiment of this 

invention. As shown m FIG. 8, the process begins with step SOO T and continues to 

step 810, where the duramen value is set. That Is, In this step, the duration value is 
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set 1o a value other than a time period for subsequent transmission to spoof obeying 
stations. Control then continues to step 820. 

(00088) En step 820, a signal, such as the dear-fo-send (CTS) signal is sent 
containing the set duration value. Next, in step 830, a determination is made as to 
whether the receiving station address (RA) in the signal is that of the station. If the 
receiving station address (RA) is that of the station, control jumps to step 86G, where 
the network allocation vector (NAV) is updated. If not, the receiving station address 

is not that of the station, control continues to step 640. 

(00089) In step 840, a determination is made as to whether the receiving station 
address (RA> in the signal is a group address and whether the station is not in the 
addressed group. If the receiving station address (RA) is a group address and the 
station is not in the addressed group, control jumps to step 860, where the network 
allocation vector (NAV) is updated. If not, control continues to step 850. 

(00090) In step 850. a determination is made as to whether the receiving station 
address (RA) in the signal is a broadcast address and whether {he station is not a 
legacy station. If the receiving station address (RA) is a broadcast address and the 
station is not in the addressed group, control continues to step 860, where the 
network allocation vector (NAV) is updated. If not, control jumps to step 870. In 
step 870, the process ends. 

(00091 ) FIG. 9 is a flowchart frustrating a method of updating the network 

allocation vector (NAV) in accordance with another exemplary embodiment of this 

invention. As shown in FIG. 9 F the process begins with step 900, and continues to 

step 910, where the duration value is set. That is, in this step, the duration va^ue is 

set to a value other than a time period far subsequent transmission to spoof obeying 

stations. Control then continues to step 92Q. 
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{00092} in step 920. a signal, such as the request-io-send (RTS) signal is sent 
containing the set duration value. Next, in step 930, a determination is made as to 
whether the receiving station address (RA) in the signal is a broadcast address. If 
the receiving station address <RA) is a broadcast address, control jumps to step 980, 
where the network atiocation vector (N AV) is updated, if not, the receiving station 
address is not a broadcast address, controf continues to step 940 
(00093) In step 940, a determination is made as to whether the receiving station 
address (RA) in the signal is a multicast address. If the receiving station address 
(RA) is not a multicast address, control jumps to step 960. Sf the receiving station 
address (RA) is a multicast address, control continues to step 945. 
(GOG94) In step 945, a determination is made as to whether the transmitting station 
address (TA) is a unicast address and whether the station is not in the group 
identified by the multicast address, ff the transmitting station address (TA) is a 
unicast address and the station is not in the group, control jumps to step 980, where 
the network alfocation vector (NAV) is updated. If not, control continues to step 950. 
{00095) In step 950. a determination is made as to whether the transmitting station 
address {TA) is a multicast address and whether the station is not in the group 
identified by the multicast address contained \n the transmitting station address (TA), 
Jf the transmitting station address (TA) is a multicast address and the station is not 
in the group identified by the multicast address contained in the transmitting statior 
address (TA) f control jumps to step 980, where the network allocation vector (NAV) 
is. updated. If not, control continues to step 955. 

(00095) in step 955, a determination is made as to whether the transmitting station 

address (TA) is a broadcast address and whether the station is not in the group 

identified by the multicast address. tf the transmitting station address fTA) is a 
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broadcast address and trie station is not in the group, control jumps to step 980, 
where the network allocation vector (NAV) is updated. If not, oontro] jumps to step 
990. 

{00097) Next, in step 960, a determination ts made as to whether the receiving 
station address (RA) in the signal is a untcasi address. If the receiving station 
address (RA) is not a unicast address, control jumps to step 990. If the receiving 
station address (RA) is a unicast address, control continues to step 965. 
(00096) In step 965, a determination is made as to whether the transmitting stamen 
address (TA) is the same tmicast address as that contained in the receiving station 
address (RA) and whether the station is not in the basic service set (B3S£ identified 
by the unicast address, if the transmitting station address (TA) is the unicast address 
and the station ts not in the basic service set (BSS), control jumps to step 980, 
where the network allocation vector (NAV) is updated. If not, control continues to 
step 970. 

(00099) In step 970, a determination is made as to whether the transmitting station 
address (TA) is a mu Hi cast address and whether the station is not in the group 
identified by the multicast address contained In the transmitting station address (TA). 
If the transmitting station address (TA) is the multicast address and the station is 
not in the group, control jumps to step 980, where the network Vacation vector 
(NAV) is updated. If not, control continues to step 975. 

(000100) in step 975, a determination is made as to whether the transmitting station 

address (TA) is a broadcast address and whether the station is not in the basic 

service set (BSS) identified by the unicast address. If the transmitting station 

address (TA) is a broadcast address and the station is not in the basic service set 

(BSS), control continues to step 980, where the network allocation vector (NAV) is 
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updated. If not, control jumps to step 99D. in step 990, the process ends. 

(0001 01) FIG. 10 is a flowchart illustrating a method of resetting the network 
aBocation vector (NAV) in accordance with another exemplary embodiment of this 
invention. As shown in FIO. I0 a the process begins with step 1000, and continues to 
step 1010, where the CF-End message is sent In this step, the CF-End indicates a 
vaEue other than the end of the contention free period to spool obeying stations. 
Next, in step 1020, a determination is made as to whether the receiving station 
address (RA) in foe message is a broadcast address, if the receiving station 
address (RA) is a broadcast address, control jumps to step 1080, where the network 
allocation vector (NAV) is reset, if noU the receiving station address (RA) is not a 
broadcast address, contro? continues, to step 1G30- 

(000102) fn step 1030, a determination is made as to whether the receiving station 
add r ass (RA) in the signal is a multicast address, if the receiving station address 
(RA) is not a multicast address, control jumps to step 1050. If the receiving station 
address (RA) is a multicast address, control continues to step 1035. 

(000103) In step 1035, a determination is made as to whether the transmitting 
station address (TA) is a unicast address and whether the station is in the group 
addressed by the receiving station address (RA). if the transmitting station address 
(TA) is a unicast address and the station is in the group, control Jumps to step 1080, 
where me network allocation vector (NAV) is reset If not, control continues to step 
1040. 

(000104) In step 1 040, a determination is made as to whether the transmitting 

station address (TA) is a multicast address and whether the station is in the group 

addressed by the receiving station address (RA). tf the transmuting station address 

(TA) is a multicast address and the station is in the group addressed by the receiving 
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station address fRA), control jumps to step 1080, where the network allocation 
vector {NAV) is reset if not, control continues to step 1045. 
(OGCU05) In step 1045, a determination is made as to whether the transmitting 
station address (TA) is a broadcast address and whether the station is not in the 
group addressed by the receiving station address <RA). If the transmitting station 
address (TA) is a broadcast address and the station is not in the group addressed by 
the receiving station address (RA), control jumps to step 1 Q80, where the network 
allocation vector (NAV) is reset. If not, control jumps to step 1090, 
(0001 OS) Next, in step 1050. a determination is made as to whether the receiving 
station address (RA) in the signal is a unicast address, If the receiving station 
address (HA) is not a unioast address, control jumps to step 1090. If the receiving 
station address (RA) is a unlcast address, control continues to step 1055. 
{0001 07) in step 1055, a determination is made as to whether the transmitting 
station address (TA) is a unicast address, whether the transmitting station address 
(TA) matches the receiving station address (RA), and whether the station is in the 
same basic service set (BSS). if the transmitting station address {TA) is a tmicast 
address, matches the receiving station address (RA), and the station is in the same 
basic service set (BSS). controi jumps to step 1 0B0 h where the network allocation 
vector (NAV} is reset. If net, control continues to step 1060. 
(000108) In step 1 060. a determination is made as fa whether the transmitting 
station address (TA) is another unigast address and the station is at the receiving 
station address (RA). If the transmitting station address (TA) is another unicast 
address and the station is at the receiving station address (TA) T control jumps to 
step 1O80 T where the network allocation vector (NAV) is reset. If not, control 
continues to step 1065, 
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{000109} in step 1065, a determination is made as to whether the transmitting 
station address (TA) is a multicast address and whether the station is in the group 
addressed by the multicast address, the transmitting station address (TA) is a 
multicast address and the station is in the group, control jumps to step 1080. where 
the network allocation vector (NAV) is reset. If not, control continues to step 1070. 
{000110} Jn step 1070, b determination is made as to whether the transmitting 
station address (TA) is a broadcast address and whether the station is in the same 
basic service set (BSS) as the unlcasl address. If the transmitting station address 
(TA) *s a broadcast address and the station is in the same bas*c service set (BSS) 
as the unices! address, control continues to step 1 080, where the network, allocation 
vector (NAV) is reset. If not, control jumps to step 1000. In step 1090, the process 
ends. 

(0001 1 1 ) FIG. 1 1 is a flowchart illustrating a method of updating the network 
allocation vector (NAV) in accordance with another exemplary embodiment of this 
invention. As shown in FIG. 1 1 , the process begins with step 1 10Q t and continues to 
step 1110. where the duration value is set. That is, in this step, the duration value is 
set to a value other than a time period for subsequent transmission to spoof obeying 
stations. Control then continues to step 1 1 20. 

(000112) In step 1120, the address fs determined from an address already in use 

for another standard. Then, in step 1130, a signal containing the set duration value 

is sent to the borrowed address. That is T though the transmissions are in the S02. 1 1 

standard, an address ir> another standard already use for a similar purpose to the 

302. 11 standard, such as the SQ2.3 standard, may be used. For exsmpfe, the 

PAUSE address given as 01 -SO-C2-0G-0O-O1 in Hexadecimal notation may be 

borrowed from the 602 .3 standard to the S02 . 1 1 standard. By reusing the multicast 
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address from another standard such as the S02 T 3 standard in an 802.1 1 
transmission, advantages such as saving address space may be obtained. Control 
then continues to step 1 140. 

{0001 13). in step 11 40, station within the range of the signal determines whether 
or not it recognizes the address as a borrowed address. If not. the station is, for 
example, a legacy station which automatically assumes that ft is address by the 
borrowed address, and control continues to step 1150 where the station's network 
location vector (NAV) rs updated. Thai is, stations not practicing the enhanced 
802.1 1e standard will be spoofed into automatically selling the network allocation 
vector (NAV) in accordance with the duration vaiue, and not transmit. 
(000114) On the other hand, if the siation is practicing the enhanced 802.1 1 e 
standard, and recognizes that the address is s borrowed address, control jumps to 
step 1 1 60, where the station will check as to make sure Lt is not in the addressed 
group, and wilt not set its network allocation vector (NAV). Control then continues to 
step 11 70, where ih© process ends. 

(GO0 1 15) f SG. 12 is a flowchart illustrating a method of receiving an additional dear- 
to-send (CTS) signal after a first dear-to-send: (CTS) signal in accordance with an 
exemplary embodiment of this invention. As shown in RG. 1 2. the process begins 
with step 1200. and continues to step 1210, where the request-to-send (RTS) signal 
is receded by a station within range. Next, in step 1220. a determination is made as 
to whether the station Is an obeying station, if the station is an obeying station, 
control continues io step 1 230, where the network allocation vector (NAV) of the 
obeying station is updated. Else, the station ss not an obeying station and control 
jumps to step 1270. 

(0001 18) in step 1240. a timer is set. Next, in step 1 250, a determination is made 
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as to whether the fcrnef expired before receipt of a clear-to-send signal (CTS). That 
is, a determination is made as to whether a first clear-to-send (CTS) signal or an 
additional etear-to-send (CTS) signal sent by the station sending the requeshto-send 
(RTS) signal is received by the obeying station within a predetermined period of 
time. 

(00 01 1 7) If the timer expires before receipt of a clea Mo-send (CIS) signal, control 
continues to step 1260 1 where Iho network allocation vector (NAV) is reset 
Otherwise, control jumps to step 1270 Accordingly, an additional clear-losend 
(CTS) signaf sent immediately after the first dear-to-send (CTS), or otherwise 
immediately fo&owmg the request-to-send (RTS) signal, is sent before expiration of 
the timer to the obeying station, which may have problems hearing the first clear-to 
send (CTS) signal, and may prevent the obeying station from incorrectly resetting 
their network avocation vector (NAV). Control then continues to step 1270, where 
the process ends. 

(000116) FIG. 13 is a flowchart illustrating a method of responding to a request-to- 
send (RTS) signal during a contention free period (CFP) in accordance with an 
exemplary embodiment of this invention. As shown in FJG. 1 3. the process begins 
with step 1300, and continues to step 1 310, where a requesMo-send (RTS) signal is 
received. That is, in this step, the station receives a requesMo-send (ftTS) signal in 
the contention free period (CFP) containing a duration value set to a value other 
than a time period for subsequent transmission to spoof obeying station- Control 
then continues to step 1320. 

(000119) in step 1320, a determination is made as to whether the station *s 
addressed. If the station is addressed, control continues to step 1330. Sse, control 
jumps io step 1370. 
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(000120) jn step 1330, the reason that the network si location vector (NAV) is set 
during the contention free period (CFP) is retrieved. Next, in step 1340, a 
determination is made as to whether to ignore the duration value based on the 
reason the network allocation vector (NAV) is set. That is, though the network 
allocation vector (MAV) of all stations are set during the contention free period 
(CFP), when a station receives a request-to-send ^RTS) signal the station must 
respond to the request-to-send (RTS) signal, and thus, the station must determine 
why its network allocation vector (NAV) is set If the duration vaEue is to be ignored 
based on the retrieved reason, control continues to step 1 350, where the station 
responds to the request-to-send signal. Otherwise, the duration value is to be 
obeyed, and control jumps to step 1360 where the station is determined to be 
reserved on the medium during the contention free period (CFp). That is, the Station 
that is reserved on the medium is not able to respond to the request-to-send (RTS ) 
sngnai. Control then continues to step 1370, where the process ends. 

(000121) It should be appreciated that many other possibles exist That is, it 
should be appreciated that the exemplary embodiments discussed above are just a 
s ma IH est of examples of how the principles of the present invention can be applied. 
Other arrangements and methods can be implemented by those skilled in the art 

without departing from the spirit and scope of the present invention. 
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What f§ Chimed is : 

1 . A method for spoofing stations while transmitting data through a medium using a 
first standard, the method comprising: 

setting a duration value to a value other than a time period for a predetermined 
subsequent message transmission; and 

sending a signal containing the duration vaiue to an address already in use by a 
second standard, wherein »t least one of the stations js an obeying station that updates 
a network aSiocation vector in accordance with the duration value. 

2. The method of claim 1 , wherein the first standard is the 802.1 \ standard. 

3. The method of claim 2, wheresn the second standard is the 802,3 standard. 

4. The method of claim 3, wherein the address is a PAUSE address in th& 892 3 
standard, and the address is given as O1-8O-G2-0O-G0-01 in Hexadecimal notation. 

5. The method of claim 1 , wherein the duration value represents a time period for 
suppressing transmissions by the obeying station. 

6. The method of claim 5, wherein transmissions of unknown protocols are grven 
preferential use of the medium when the transmissions by the obeying station are 
suppressed. 
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?. The method oi claim 5. wherein transmissions of hidden stations are given 
preferential use of the medium when the transmissions by the obeying station are 
suppressed. 

B. The method of claim 5, wherein critical transmissions are given preferential use 
of the medium when the transmissions by the obeying station are suppressed. 

9. The method of claim 5, wherein at teast some of the stations are provided in an 
overlapping basic service set. and stations of the overlapping basic service set are 
given preferential use of the medium when the transmissions by the obeying station are 
suppressed. 

10. The method of claim 5, wherein stations of an enhanced version of a starvdsrd 
are given preferential use of the medium when the transmissions by the obeying station 
are suppressed. 

1 1 A method for spoofing stations white transmitting data through a medium, the 
method comprising: 

setting a duration vafue to a value other than a time period for a predetermined 
subsequent message transmission; and 

sending a first signal containing the duration value, wherein at least one of the 
stations is an obeying station that updates a network allocation vector m accordance 
with the duration value if a second signal is detected after the first signal and that resets 
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the network allocation vector if the second signal is not detected after the first signal; 
and 

sending g third signal containing the duration value, wherein if the at (east one 
station resets the network allocation vector because the second signal is not detected 
after the first sigrtai, the at least one stetton updates the network allocation vector in 
accordance with the duration value contained in the third signaL 

12. The method of claim 1 1 , wherein the first signal is a request-to-send signal and 
the second signal is a deaMo-send signal. 

13. The method of claim 1 2, wherein the third signal is a clee Mo-send signal. 

14. The method of claim 1 1 , wherein the third signal is sent immediately after the 
second srgrtal. 

^5. The method of claim 1 1 , wherein the third signai is sent immediately after the 
first signal. 

16 A method for spoofing stations while transmitting data through a medium, the 
method comprising: 

setting a duration value to a value other than a time period for a predetermined 
subsequent message transnnisston; and 

seeding a signal containing the duration value during a contention free period, 
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wherein at least one of the stations is an obeying station that updates a network 
allocation vector in accordance with the duration vatue , that records a reason why the 
network allocation vector is updated, and that determines when to ignore a duration 
value of a subsequent signal sent during the contention free period and when to obey 
the duration value of the subsequent signal based upon the reason why the network 
allocation vector *s updated* 

1 7. The method of claim 16, further comprising responding to the subsequent signal 
when the duration value of the subsequent signai is ignored, 

1 8. The method of claim 16, wherein the subsequent signal is a request-to-send 
signal. 
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